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MATEMATHKA 


A. T. BATYUIKHH 


HEKOTOPbIE TEOPEMbI 0 BO3MO)KHOCTH PABHOMEPHOrO 
MPHBJIVDKEHHA HETIPEPbIBHbIX ®YHKUMM AHAJIATHUECKHMU 
®YHKUMAMH 


(ITpedcmaeaeno axademuxom A, H. Koamoeopoesim 8 X 1958) 


B Bonmpocax MCCeqOBaHHA MHOKECTB, Ha KOTOPbIX BC€ HEMpepbIBHbIe KOM- 

WICKCHBIE (PYHKIMU MOPyT OBITb C M10O0l TOUHOCTLIO PaBHOMEPHO MpHOWH2KeHEI 
DALUMOHAJIbHBIMA (YHKIMAMH, MOCIEMHHE CYLICCTBeHHbIe Pe3yJIbTaTbI MpHHay- 
rexaT C. H. Meprenany (1). Lisa Toro uro6bl Ha MHOxKeCTBe BCAKY1O HEMpepbiB- 
Hy10 (PYHKUMIO MOKHO ObIIO PaBHOMePHO TIPHOMH3HTb pallMOHaJIbHbIMH yHK- 
IMAMH, HY2KHO, YTOOHI STO MHOXKECTBO ObWIO HUTe HE MIOTHBIM H, Oouee TOrO, 
30 BCAKOM OOaCTH JONOHEHHe K MHOMKECTBY JOJIXKHO ObITb B KAKOM-TO CMBICJIe 
{HTCHCHBHbIM. 
_ C.H. Meprenmsan foka3a, HalpuMep, 4TO ecIH NepeceyeHne JONOMHeEHHA 
< 3€4MKHYTOMY MHOKECTBY CO BCAKMM Kpyrom pajlHyca fr COepxKUT XOTA Obl 
YLHY KOMMOHeEHTY HameTpa He MeHee, uem f2-* (¢ > 0 HW He 3aBHCHT OT 1), 
fO BCAKaA HelpepbIBHaA Ha 9TOM MHO*KecTBe PYHKUUA MpHOMxKaeTCA pallHo- 
iaJIbHbIMH (yYHKUMAMH. B 9sTOM 3aMeTKe B TePMHHax AHaJIHTHUeCKOH eMKOCTH 
MHOXKECTB (POPMYJIMPYIOTCAH HeKOTOPbIe MOcTaTOUHbIe ycOBHA (a B TepMHHAax 
“APMOHHYeCCKOH eMKOCTH — HeKOTOpbIe HeOOXOJMMBIe yCJIOBHA) Ha MHOxKEeCT- 
30, IPH KOTOPbIX BCAKaA HeMpepbIBHaA Ha STOM MHOKecTBe PYHKUMA MpHOwH- 
KaeTCA AaHaIHTHYeCKHMH CyHKIUMAMH. 

O6osHayeHHA: t— IJIOCKOCTb KOMIIJIEKCHOrO TlepeMeHHOrO z = x + iy; Ce — 
JOMOHeHHe K MHOXKeCTBY € Ct JO BCeH MOcKOcTH 7; ¥ (e) — aHamMTHuecK aa 
MKOCTb MHOxecTBa e (7); C (e) —TrapMOHM¥eCKaA EMKOCTb MHOXKeECTBA @; 3% — 


: 4 r 
STKPbITLIN Kpyr payuyca f C WeHTpOM B TOUKe Z; Px(e) = — (ef 9z)—cpen- 
: r 
HAA avasIMTHYecKad MVJIOTHOCTh MHOMKeCTBa € B Kpyre 9:; P,(e) = inf Pz (e) — 
r—0 


AHAJIMTHUeCKAA TJIOTHOCTb MHOxKeCTBa € B TOUKe Z; € —paHHlla MHOKeCTBA 
»> d(e) — OHOMepHbI HaMeTp MHO%KeCTBa @; €, — MHOMKECTBO TOUCK H3 7, 
(JANCHHBIX OT € He Oosee 4em Ha 7; A, (e)— AMHa MHoxwecTBa e nO Xayc- 
lopdy. 

§ 1. OcHOBHAaa JIEMMa. 

Jlemma 1. J7ycmb e— nodmxHostecmeo Kpyea 35 c paduycom r<l. Toe- 
Ja Ona ecakozo Hamypanonoeo k moocHo yKasamo gyHKyuto gr(E), aNanumu- 
lecKYyIO BHe mHODICecMeA e, CepanuXeHNyto (NO MOOY.IO) BCIOOY BHe mHOsICecm- 
1a e KoNCmanmoli B’,/(e) u maxkywo, umo npu |—E—z|> sr eolnoannemca 
1epaeeHcméeo 


{ : a 


cemarmeat LAC <B,, je 2)” 


de Br, B,— KOHCMaHmb:, saeucAIUUe AUUL6 om R. 
JlelicTBHTeIbHO, H3 ONpPeseeHHA aHAaJIMTHYeCKOH eMKOCTH CéIefyeT, ITO Cy- 
@ecTByeT aHaJIMTH¥YeCKaA BHe MHOKeCTBA cbynkuna (€), orpaHMyeHHaa (10 
959 


Moyo) equnuuel Hv Takan, uTo lim & (—) = */ey (e). B oxpecrnocTu 6ecKOHe 
E00 


loo} 


Cc 
HO ylaleHHo TouKH 9 (é) pasmaraeTcH B pan P(E) = yy rays! IIpH  93TOD 
kat S 


| ce | < Ay (e) [d (e) #1 (cm. Teopemy 1 (?)). Tlonaras, Hanpumep, mpa k =? 
Go (—) = 5 an —- 4c, (2) , HeTpyqHO MpoBpeputb, 4TO 9Ta (PyHKIUMA yAOBJIeTB | 


paeT ycJIOBHAM JleMMbI |. 
JlemmMa 2. Iycme e€, e’— 06a mHooKecmea U3 t MaKUe, “MO d(e) < 


u npu ecnkom z€e P(e") >ar, a f(z) —onpederennan 60 6ceti nNaocKoC 
mu Pynkyua, UMEOLUAA Mooyne HenpepoleHocmu W(o) U AaNAaAUMUMeCKaA BC 
BCAKOLL MouKe MHODCecmea e(\Ce,. Toeda cyiwecmeyem AHAAUMU4ECKaA 6 H 


KoMopotl oKpecmHocmu mHoocecmea e GbyHkyus f(z), paeHomepHo npuobr 
Ah 


earoluaa Ha mHoscecmee e qynKyuto f(z) Cc mounocmeto Oo Cyw(r) {1 +4- 4 
A 


20e C,y— abcostomnasn KOXCMaHma. 

Jloka3aTreabcTBo. DuKcupyemM cucTemy TOWeK z€e (i =1, 2,..., n) 
KOTOpble OOpa3ylOT €-ceTb (¢ = 8/) JIA MHOMKeCTBAa @ WH MOlapHo OTCTOAT Apy 
oT ypyra He MeHee vem Ha 6 r.B xKpyre o3, (buKCHpyeM 3aMKHYTOe MHO?KeCTB: 


fic e* takoe, To (fi) = rP2,(f) >Yeur?. Tlonoxum g =e + paces — fis 
i=1 


TlonoxKuM g =e + de Cz, 


V3 pesybTraTos C. H. Mepressua (1) cleqyer, uro cymyectByeT yHKun4 


BTA gre ee 


, (8) 
= VE: ~ddq (= 9+ in), 


eee 


Oba qaiollad CJIeLYIOWWMMH CBOMCTBaMH: 
1. lpn z€g_ | f (2) —f*(2)| <C.0(0). 
2. PynKuua f(z) aHanuTHuHa BHYTpH OOsacTH g. 


3. 0, (&) HempepprBHa u max ob, (&) < C3 —— ae S 


4. Ecm f (2) eMC 2 Kpyre* 2, 10’ 0, (2) '=.0. 
DrKcupyen cHicTemMy TMlonapHo He MepeceKaroujuxcs MHOxecTB g;(i = 1,2,...,7 


TaKHX, UTO Yacen, Cre os” Wa (2) Or (0 12,2.) O6osnauy! 


yepe3 oz). nian 2e(Z) (k =2) (cM. semmy 1), coorBercTBy!ouLyio MHC 
*ecTBy f;, a yepes o(&, 2) —(byHKuMIO, KOTOpad pH EE g; TO*RecTBeHHO pa 
Ha 9; (z). Honoxum 


f-@)=h@+ ak ()o(€, 2d9dx. 
g& 
J{A onpejeseHHocTH, Mipeqnouiaraa, uro z€g;, uMeem 


[f @) —Fr@)|<Cso(r) + | 


+ O[-s—96 2] |dan< 


1 
ge mig an Hee )|dodq< 


= Co (r) ie aaa 


2ur 
8) esr 
i 4 
<Cw (ny +05) ( | 96, | ddan < 
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C30(r) Bs’ (8r)? Bo" r23r 4 
< C20 (1) + ene a C4\ resp | <Cyo(r) (1 =e = 


|§—2|>8r 
n 
Ecmm xe z€ g — ee TO YTBep>kleHHe JIEMMbI WOKa3bIBaeTCA elle rpoule. 
i=4 
M3 stoi emMMbI, Hanpumep, culenyer: 
Teopema 1. Ecau mnooswecmeo e, ne codepocum mouek ynaomnenus (), 
mo npu ecakux zur Pz(Ce) =1. 
Jl DOKasaTeNbCTBa TeOpeMbl YOCTATOUHO CHOMb30BaTb JemMy 2 Teope- 
2 f 
my 2 (*), MpwHuman e€ =t—o2(\Ce, e* = Cegf\os, a B KauectBe f(z) — mo- 


Oyo bynkumio fz “(€), orpannuennyio Bo BCeii MocKOcTH KOHCTaHTO! — Hi 
papuylo pu |—E—z| >r—e cynkuun z 

§ 2. TIpu6mauxeune HeMpepbiIBHHX MYHKILHH aHamUuTHUec- 
KUMH. 

V3 Treopemp: 1 uw wemmbr 2 nosyuaem: 

Teopema 2. Ecau mnootecmeo e ne umeem moueK YNAOMHEHUA, MO BCAKYIO 
PaeHOMepHO HenpepoleHyio Ha amom mHoocecmee GYNKYUIO MooKHO C <Aroboti 
Haneped 3adanHotl MO4HOCMbIO pabBHOmMepHO NpuoAUzUMo YyAKuYUell, ANAAU- 
muueckou @ Hekomopoil OKPecmHocmu mHOoKeCcmea e. 

Teopema 3. Ecau dyuxyusn f(z) yOoeaemeopaem Ha mHoocecmee e Yycao- 
euro Jlunwuya u 60 BCAKOLL Mo“Ke YNAOMHEHUA mMHOoKECMeA e UMeem NpoUs- 


eodHyto no dz, mo OHA pasAaeaemca 6 paeHomepHO CxoOstuMUticCA HA MHODICe- 
cmee € pO anaaumuueckux GbynKyuit. 


Teopema 4. Ecau mxoocecméo e 3amKHYymo U 60 6CAKOIi e20 epaHu4Holl 
mouke aHanumuvecKan naomHocmse P,(Ce) >s (e >0 He saeucum om z€e), 
mo Oat moeo, amobot dynkyua f(z) pasrazanacb 6 paeHoMepHo cCxodAtuuUtiCA 
PAO PAYUOHANGNOLX GyAKYyutl, HeoOOXCOUMO uu Oocmamo4HoO, 4mobol ama qyH- 
Kyun Ool~a HenpepoleHa Ha e€ U UMeAA NPOUSBOONYIO 6O BCAKOLL BHYMpeHHeti 
mouKe mMHODKeCmMeA e. 

BpiesIMM OJMH UacTHbIN ciyyal Teopempl 2. Ec MHOxKeCTBO @ 3€4MKHYTO 


WM MPH BCAKHX Z H fF MHOHKECTBO Celio: COJCPAUT XOTA ObI OJHY KOMMOHCHTY 


Big . 
c J\MamMeTpoM a> Tt (B He 3aBHCHT OT Ff), TO yMHOXKeCTBO € He cosep- 


X%KHT TOYeK YIIVJIOTHCHHA, a CJIeOBATeJIbHO, BCHKaH HellpepbiIBHad Ha 39TOM MHO- 
*KecTBe (PYHKUMA pa3JiaraeTCA B pA M3 PallMOHaJIbHbIX (byHkuHH. C pyro 
CTOPOHBI, JWI BCAKOrO ¢>>0 MOXHO yKa3aTb KOHTHHYYM € TaKOM, 4YTO MpH 


BCAKHX Z H f MHOxKecTBO Cef(|o5 wMeeT KOMMOHEHTHI C j{HaMeTpom d. (r) > 
2 


& 
1+ |lgr|'t* : 
[ (z) =x He mpeycTraBuma B BU psa U3 pallMOHaJIbHbIX (pyHKIHH. 
Ilo aHasioruu c TeopeMoH 2 JOKa3bIBaeTCsA: 
Teopema 5. Ecau muxoorecmeo e maxkoeo, 4mo Npu BCAKUX f U Zz eap- 


monuueckan emkocmo C(Ce(\oz) >er (e ne saeucum Hu OM 2, HU OM Fr), 
MO 6CAKAA GeLCCM6EHHAA PABHOMEPHO HenpepoleHas HA mHooCecmee e YHK- 
yuan moscem OblIMb’ paeKHOMePHO NpuoAUIeHA C <A10GOtL Haneped 3adannott 
MOUHOCMoIO DYNKYUeL, 2APMOANUYECKOU 6 HEKOMOpPOl OKPeCMHOCMU MHOSCeCMEA e. 
S325 6 K-O1,0.p bie JH. 0 02% 0 OM br Cp eyiC IO BU fia > Bie Ss 
MOMKHOCTH OWpuOAunKeHUA HeNnpepbHBHHEX MDyHKIUUNE 
aHawUuTHUYUeCCKHMH. 
Jlemma 3. Ecau epanuya o6aacmu g cocmoum us deyx nenpepoleHo Oudr- 
bepenyupyemelx Komnonenm « u B, a f (x, y)—ynkyuan, eapmonuueckan 6 06- 
nacmu g u nocmosnHaa Ha a u B, f(x) =90, f(B) =A, mo 


Vlgrad F(x, y) |dvdy <mesog + |h|\ 4, f (su) ds. 


g ic} 


>= (B. > 0 He 3aBMCHT HM OT Z, HH OT /), Ha KOTOPOM (YHKILHH 
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JlIemma 4. Ecau g — o62acmb, oepanuuennan O6ymA AUHUAMU YpPO6H 
gynkyuu Tpuna g,(coc, z) nekomopoeo mHooecmea e, mo 


\ grad ge(o0, z) dx dy <mesog + 2x| ge (00, 2) — ge (ce, 8)| 
g 


unpu Ze(oo, ~)=O0 u ge(oo, 8) = 1 uUmeem mecmo Hepabexcmeo: 


\ | grad ge (co, z)\dxdy <C,C(e) 
g 
(ede C; >0— a6conomuHan KONCMaHma). 


Yuurpipan semmy 4, 43 copmyp A. C. Kponpoga (*) MIA BbIUMCuIeEHH 
TJIOCKOH BapHallyn 


maxf(x,y) 
Volg. f(t y1—= | ily) = tht =\\erad f(x,y) |avdy 
minf (%,Y) g 


WH TO, YTO BCHKO€ MHOKECTBO HYJICBOH TapMOHHYeCKOM EMKOCTH VWMeeT HyJIe- 
By!O JJIMHY, MOJlyyaeM: \ 

Jlemma 5. Jaa 6CAKO20 Oe2panuNenHHoed 3amMKHYymoeo mMHOICecmea e Ul 
eCAKO20 © > 0 mMOsCHO YKa3aMb OMKpbLMoe MHODCeECMe6O Fe, epanuya y.(e 
Komopoeo COCMOUM U3 KOHE4LHOeO 4UCNA AHAAUMUYECKUX KpPUsoLX C OOWWelL OAU- 
Holi, He npesocxodnuyeti e+ CyC(e), ede C,>0— abconomuxan KoNcmaHnma., 

Teopema 6. Ecau na mnooecmee e @CAKYIO KOMNACKCHYIO paeHOmMepH 
HenpepbleHyto PYHKYUIO MOIKHO NpedOcmasumb pabHOMePHO CXOOAIYUMCA pA 


dom u3 ananumuyeckux mynkyuti, mo npu ecakux zur C(sz 1 Ce)>Cyr, 
20e C,— abcomomunan KOHCMaHma. 


Vgex qoKasaTesbcTBa COCTOHT B caleqyrourem. Ilockoupky fz (é) (CM. MoAcHe- 


Hue K Teopeme 1) BOM3M o7 OuM3Ka K >> TO WHTerpal M0 KOHTYpy, 6u1M3- 


E— 
KOMy K 9STOH OKpy2KHOCTH, OM30K K 1; c ApyrolH CTOPOHbI, B CHsY yCOBHS 
TeEOPeMbI STOT HHTerpadl AOJKeH ObITh NpHOMM3UTebHO paBeH HHTerpasly OT TON 
Ke (PYHKIUMH 0 KOHTypy 7. (Ce()s2), AuiMHa KoTOporo cousmepuma c C (3; (| Ce), 
nostomy cayyah C(s,(/Ce) =o(r) HeBo3mMoxKeH. 

Teopema 7. Ecau na mnoocecmee e 6CAKAA eeWecmMeeHHaA MYNKYUA ¢ 
pabHOMepHO HenpepoleHbimu YaCMHoLMU NPOUSBOOHbIMU C AMObOKL Naneped 3a- 
OaHHol Mo4unOCcMoIO moscem Holme npubAUIKeHA (@ mMempuKe C,) eapmonude-. 
cKoll @yHnKyuel, mo npu ecakux zur C(s\Ce) >Cgr, 2de Cy — abconwm- 


HQ KOHCINQAHMA. 


Toctynusto 
30 IX 1958 


WHTUPOBAHHASA JIMNTEPATYPA 


1¢. H. Mepreasu, Ycn. matem. nayk, 7, Ne 2 (1952). 2 A.T. B eT Loa 
UNS WABY, NES IGE a ve Ca AR fon ike oO v1y, Yen. mate. HayKk, 5, Ne 1(1950). 
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Hoxaage Akagemuu nayr CCCP 
1958. Tom 123, Ni 6 


MATEMATHKA 


1. AYMUTPECKY 


| K BOTIPOCY OB OCECHMMETPHUHBIX JIBADKEHHSX DKUJIKOCTH 


| (ITpedcmaeaexo axademuxom C. JI. Co6oneeoim 6 VIII 1958) 


JIo HaCTOAMero BDpeCMeHH He ObIJIM NOJYUeCHbI TOUHbIC aHaJIMTMYeCKHe pelile- 


iA ypaBHeHHi OCECHUMMeTPHYHOrO oOTeKaHHA TeJ], CHMMCTPHUHbIX OTHOCHTeJIbHO 


»cH TpyOonpowosa; pelWieHHA OI NOMYYeHbI JMWb AIX OTJesIbHBIX YaACTHBIX 
syuaes. B wacTosmeH paOore mpefaratorca Ba MeTOMa pellleHHaA yKasaHHoOii 
BbIIMe 3aaun: MeTOM GecceseBbIX TOJMHOMOB HM MeTO]L KOHCYHBIX pa3HocTelt. 
MetToy OecceneBbIX NOMMHOMOB. Tak kak paccMaTpHBaemoe JBY.- 
KeHHe CHMMECTPHYHO OTHOCHTeJIbHO OCH OZ, TO MOTeHWMasl CKOpocTeH o(r, Z) u 
pynkunaA toKa (7, Z) (7 — KoopyuHaTa, OTCUMTEIBaeMaa TIO payuycy TpyOnl; 
?— TIpOJOJIbHaA KOOPAMHATAa) AOJIKHbI YIOBJIETBOPATh AudpepeHMasIbHbIM ypaB- 
eHHAM 


my Op 1 a 4 
oz?! ar? Figo es 


PeuieHve STUX ypaBHeHHH Mp COOTBeTCTBYIOUIMX paHHYHbIX YCJIOBHAX HMe- 
tT BU (R — paguyce TpyOonposBoya) 


o= S cid ( 8, “ enti ZUR 


t=1 
r 

b= Deas (Bie )erberar, 
i=1 


je Jy u J,—GecceJeBbl (yHKUMH Nepporo pola HyJeBoro HM MepBoro MOPAAKOB; 
3;— KOpHH (yHKuWHH Jy, T. e. pellleHHaA ypaBHeHHA 


13(8) = — 41 (Bi) =0. 


Ecau Ha JBH2KeHHe HaJlaraeTCA MPAMOJMHEMHO-Mapa/WIeJIbHbIM MOTOK CO 


punoyeeynay (hi eats (1) 


Lok 


=F +r Yah (be Re tureR (2) 


a 
| 

IIpeo6pa3yem 9TH ypaBHeHHs| K Oespa3MepHbIM [TlepeMeHHBIM CorylacHO COOT- 
‘omennsim 


* ic?) % I os ae 
| Y TRVER ? ) Saal iad ’ a VR” pte pe 
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Mmeem 


of = — at I hilo (Bi) e- ™, (: 


Feet h 


b= +2 48D ar, Be) e-teinl ( 


i=1 


Cocrapyatouyve cKopocTH w* uM v* TomyuaioTca u3 ypaBHeHui (3) u (4) 
BHJe 


+ de _ 4 0 __ 5) pg. r(0,g) 81m 

ee ee ee 
+ at 1 = ar (Gey e-tel, 
ie Onan 2 @e ize I RPid (Bi) 


cA 


Ecam B TpyOonpoBoye MOMeMeHO TeJI0, CHMMETPHYHOe OTHOCHTEJIbHO er 
OCH, TO Ha MOBepXHOCTM 3TOrO Tela BbINOMHAeTcA ycoBHe $*(&, y) = 0. Ec 
3TO YCJIOBMe 3alWcaTb AIX TOUeK (Ej, ‘7j), TO, HCMOb3yH ypaBHeHue (4), Mov 
UHM CHCTeMy JIMHeMHbIX ypaBHeHHi C  Hev3BeCTHbIM k; 


“ GF ’ 
=e Rid (8; e~ 82 47! = << eae 2 cathe 


fal 


AnaJioruuHblii MeTO MpHMeHHTeJIbHO K TapMOHHUeCKHM 30HaJIbHBIM CC 
pHueckuM (pyHKIMaM OplJl HCiO/b30BaH CMuToM (1) JVI H3ydeHHA NOTeAMHaL! 
HbIX OOTeKAHHH TeJl BpallleHHA B OeCKOHEYHOM MIpocTpa: 

CTBe. 

2] PeieHwe cHcTeMbl ypaBHeHHit (5) nosBouseT mpu6u 

XKCHHO BbIPa3HTb pe3yJIbTaT B BHJe TOMHOMAa, Jes 

KOTOPOrO ABJISIOTCA OecceJIeBbIMH CPYHKIMAMH TepBo 

0 ré pola Hyseporo HM epBoro NopsyKoB. Takoe pelllent 

TOUHO YOBJIETBOPAeT YCJIOBHAM O€CKOHEYHOCTH Ha cTe? 

Kax TpyOonpoBoya HM MpHOJIMKeHHO TpaHHUHbIM yCJIOBES 

Ha KOHType ocecuMMeTpu4uHoro Tela. Ilepexoq Kk rp! 

Prenat HHUHBIM YCJIOBHAM JI MOyYeHHA TOUHOTO pellleHuA 7m 
BbIOOpe BOSpacTalollero HCA TOUeK, Te yOBIETBOPA 

CAH PaBeHCTBO HYJIO (PyHKIMM TOKa, ABJISeTCA OObEKTOM OTJeJbHOTO CCIE}! 
BaHHa. 
B kayecTse [pwMepa Obl HalijeHbl JIMHMM TOKa AIA cayuad ucTeueHs 
yepes Kpyruible Juapparmbl payuyca, paBuoro 4/, (puc. 1). Tak Kak B aTd 
cnyyae $= */o ana E=1 uv y=O0, 1/2 E<1, Koscunuents R; OyAyT 
peAeIAThCH IYTeM PellicHHA CHCTeMbI H3 1 JIMHCHHbIX ypaBHeHHli c nm HeH3Be 
HbIMH k;, a een AJA nm TOUeK, HaxO]AMMXcH Ha JMacparme (B mpyMe! 
B3ATO 1 = | 


‘ rae eee 
2) Reds (Bee) = ==5¢ (i= 1, 2,--.,n). 


jt It 


B HenocpeycTBeHHOH OJIM30CTH OT HCTOUHHKa JBMKeHHe B TpyGonpono) 
OyqeT MpHOMKAaTECA K JBMKeHMIO Tp OOTeKAaHHM GecKOHeUHOli quadparmy 
B 9TOM CJlydae MOBepXHOCTH TOKa ABJIAIOTCA runep6omonqamu BpallleHHa, Meps 
C€NCHHA KOTOPbIX C MCPHMOHAJIbHOM MJIOCKOCTHIO ABJIAIOTCA COOKYCHBIMH TF’ 
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lepOouamu 


ay ae | 


c?sin?€ = c2 cos?=—CS 


PAE C— MOMOBUHA PpaccCTOAHHA Mery okycaMu, a 3HaveHHe (yHKWHH TOKa 
qaeTca BbiIparkenvem $* = 1—cos¢. Ha puc. 2 / npupeyenst 8 snuHnii ToKa, 
SOOTBETCTBYIONIMX 3HaveHHaM $° or d*=0 jo $*=0,5. Ha stom pucyyKe 
IpHBeyleHa Take CeTKa, COOTBETCTBYIOMaA MeTOY KOHECYHbIX pa3HocTeli, c 
TOMOIIbIO KOTOPOrO B CBOIO OUepesb Obl noycuuTaHb! sHaueHua. ¢*. Tlony- 
qeHHbIe OOOMMH MeTOJaMM pesyJIbTaTbI HMeIOT TOUHOCTh 5%. 


: 


— Merog cerox. JIuddepentiuambHoe ypaBHenne (2) MoxkeT ObITb 3aMeHe- 
HO pa3HOCTHbIM ypaBHeHHeM 


dtp + —e Jot (1 tx) — 445 = 0, (7) 


roe >; —snayenua (cbyHkuwn $° B ToUKaXx &;, yj (puc. 3), COoOoTBeTCTBYIONXx 
y3laM CeTKH wWara A. 

IIpamoe pellieHve cucTembI (7) H3  JIMHeMHbIX ypaBHeHHi Cc nN HeM3BecT- 
HbIMH OUeCHb TpyyoeMKO. IlosTomy mpuMeHsAeTCH cCJIeYIOULHH cmoco6 mocweyo- 
BaTeJIbHOrO MpHOmMxKeHHA. B KaxJOM y3uJle ONpeyesseTcA BeJIMUHHAa 


Po=etet (I-ayitl+s yum 


KOTOpy!lo 10 TepMHHOsorun CaycTBesa uv AvmeHa (*,®) MO%KHO Ha3BaTb «OCTaT- 
kom». BBuyy Toro, uTo 3HayeHuA $; B yaJlaX ABJIAIOTCH BHavaJle NpOuSBOUb- 
HbIMH, ACHO, YTO OCTATOK JIA OHOTO y3Jla, BOOOMe TOBOpsA, OTMMYAaeTCA OT 
HYJA WU mpeycTaBset coOoH Mepy OWHOKH, CeMaHHOK B JlaHHOM y3QuJe. 
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Ha puc. 4 qaeTca cxema, MpeycTaBuslollai W3MeHeHHe 3HayeHHM OCTaTK 
B cOceyIHUX y3ulax, Kora $j) MouyuaeT mpupalljenue, paBHoe +1. 


PacueT COCTOUT B TOCJeOBaTeJIbHOM TIpHMeHeHHH CXeMbI, aHHOM Ha puc. 4 
HaunHad C caMoro 60OJIbIOro OcTaTKa B J[aHHOM OOsacTH, WO Toro, Kak 3Hay¥ 
HHA BCeX OCTATKOB CHH3ATCA JO RbIOPaHHOM JOCTaTOUHO MaJIOH BeJMUMHbI. SHE 
yeHHe (byHKIMH B HeEKOTOPOH TOUKe paBHAeTCH MepBOHaUaJIbHOMY 3Ha4eHHIG 
B3ATOMY MPOH3BOJIbHO, TJOC asIreOpawueckan CyMMa BCeX IIpHpallleHHi. 


iJ 
| 
! 
GaGe (gig, (eg 
Puce. 3 Puc. 4 


Ha puc. 2 I] npeqcTraBsiteT calydaH cieppl payquyca a = 1/,R, Haxomaule 
cA B TpyOonpoBoye pamuyca R, rye pacxoy Q=128x. Jlna askcTpeMaJbHb 
JMHAH TOKa (y CTeHbI TpyOonpoBoya) Nosyyaetca 3HaueHHe >* = 64. 

Akajlemust Hayk Tloctynuso 
PympinckoH Hapoguol Pecny6muKku 29 VII 1958 


IWMTMPOBAHHAA JIATEPATYPA 


LR. H. Smith, uv. Aeronaut. Sci., 3 Ne 1, 26(1935). 2? R. V. Southwell, Rela 
tion Methods in Theoretical Physics, Oxford,1949. 3D. N. de G. Allen, Relaxati 
Methods, London, 1955. 
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Hoknann Akanemun HayK CCCP 
1958. Tom 123, Ne 6 


MATEMATHKA 


B. Tl. WJIbHH 


HEKOTOPbIE ®YHKUMOHAJIbHbIE HEPABEHCTBA 
THNA TEOPEM BJIO)KEHHA 


(I]pedcmaeaeno axademuxom C. JI. Co6oaeeoim 6 VIII 1958) 


B Hacrosmlel 3aMeTKe MbI pacCMaTpHBaeM HEKOTOPBIe OLeHKHK Jit cbyHKILHit, 
alaHHbIX B OOslacTH D n-MepHoro mpocTpaHcTBa, aHaJIOrMuHble TeM, KOTOpBIe 
MaloT reopembl » Jiomenua C. JI. CoOomesa (1, *), HO MpH HeKOTOPBIX JONOWIHH- 
TeJIbHbIX MpeAMONO*KeHuAX. B orsMuve oT ycsoBHH Teopem C. JI. Co6omesa, B 
KOTOPbIX 3aJJaHa Oa HM Ta %Ke OWeHKA JIA WHTerpasioB OT p-x crTemeneli /-x 
MpovsBoAHbIX NO OOOH Mo_oOmacTu 22 oOmacTH D, mpl G6yzemM mpexnomaratTb 
STY OWeHKY 3aBHCAUeH OT HeEKOTOPOM NOMOHKNTebHOH CTeMeHH « JMaMeTp2 WIM 
aBceH nogoOmacTH Q, WIM ee CeYeHH MeHblero unCIa vw3MepeHHH. Jina cay- 
juan (/ + a) p > Mp HeECKOJIbKO WHBIX MpeANOJIO%KeHUAX OTHOCHTeJIbHO (pyHK- 
MMH aHaJlOrHyHble pesyJIbTaTb! nMosyuenbl [pexo (*) u Hupex6eprom (*). 

I. OrnocutesbHO oOslacTH D B JasibHelilwem OyeM mpesmomaraTb, 4TO OHA 
‘(TaKopa, TO K KaxKJOli ee TOUKe MOMKHO IpOBecTH /-MepHBIii wapoBoit ceKTop. 
)MocTOAHHOrO payMyca M (OpMbI C BeplLIMHOH B STOM TOUKe, WeTHKOM JlexKallen 
jp D. Kaacc oOmacteH Takoro Bua Oyqem OOosHauaTb C x, The # — Bemuunna 
‘Han6oubulero JolmycTumMoro payuyca JocTuraroulero CcekTopa. 

Bpeyem culeqyroulve oOo3sHauenuaA. Uepes D,», 6yeM O603Ha¥aTb MPOK3BOVIb- 
}HOe ceyeHHe O6acTH D rumepmsOcKOcTbIO X¥m+41 = const,..., X_, = const. [ycrp 
| Dm — HeKoTOpoe ceyeHHe O6macTH D rumepmJOCKOCTbIO Xm4i = Amtiy+++) Xa = 


w= d,; Torga uepes [Dm lige OyqemM OG603HadaTb MHOxKecTBO TOUeK P (x),... 
| 


feces Xms Xmtisee+ Xn) OONACTH D, AIH KOOPAMHAT KOTOPbIX CMpaBeJIMBbI HepaBeH- 
}ceTBa |x;,—a;|<d, i=m-+],..., n. B vacTHocTH, Halpumep, [Dol]? ABJIACTCA 
}dacTbio o6acTu D, 3aKmIOueHHOM BHYTpH HeKoTOporo ‘N-MepHoro KyOa CO CTO- 


pponolt 2d, a [D,]é==D. 
II. .B qambueturem Oyyem mpegnomaratb, 4TO f (x1, X2,-.., Xn) — HelpepbIB- 


[Had (byHKWua, 3ajaHHat B OOmacTH DEC, umeriollad HemlpepbIBHbIe Mpou3Bo,- 
|Hble JO nopsyKka /, yOBJeTBOpAIOWaA YCJIOBHAM 


4 [\.- Jirrenf <4 >, (1) 


me, dv = dx... dxp,5 


2) cymectsyer nocTosHHoe yucno M > 0 takoe, 4TO AA Mo6oro tesoro Mm, 
O<m<n, u mo6oro d>0 cnpaBeyuBO HepaBeHCTBO 


Be 
p 


» vae Md, (2) 
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rye &m (m=O, 1,..., m)— duKcHpoBaHHble YHCJIa, YHOBJIeTBOpAIOWMe Hepa 
BeHCTBaM 


Oy oe Oy ee ee me Oe mn pre ara ; (3 


V3 toro, uo &, = 0, ceqyeT, TO up d> 1 B NpaBol uacTH HepaBeHcTsBa (2 
d°™ MOxKHO OIYCTHTb. 


Teopema 1. Tycmo f (x1,..., Xn) yOoeremeopsem ycaoguam (1) — (3) 
k—yenoe uucao, npuuem O<R<KI—1. 
Toe0a: 
ar 


1) ecau b+ a—> —k=%—k>0u eC Mpepolena 
ig 0 O;, 


D=D-+T (C—epaauya D), mo das atobou mouxu P € D cnpaeedauea oueHKe 


20e & =1+ % ‘a 


2) ecau oj he, m—yenoe, Lomgn, lag — 


1 

py 
—k>0, mo Ona «smboe0 cevenus Dm o6aacmu D u atm6o20 nokasames} 
g => p makoeo, umo 


(rem (Pont) 


Ls Sipe AIS high Rah 2 
cnpa6bed AUBO HePAbeEHCM6O 
1 
m 7 
aimee 5 <C,Aht 4 C,Matn 6 
' \ On Ou: ue ess a } (¢ 
betders)) 3 
= 3 = pe lw ee copa ee out 
200° dU, SS Or, ae, em = 1+ a9 (1 ey Tg tare re h npou 


6ONbHOe NononCUumMeNbHOe 4WUCIO < GF; Cy, Cy, C3, Cy—nocmosannole, He 3 
eucauue om A, M, h, a auuo om 1, k, %, &m, P, Gg, mM, n u euda cbaae 
mu D (om mearecnoeo yeaa cekKmopa, Oocmuearoiez2o KascdyIo mouky obra 
cmu D). | 

V3 wepapeucts (4) u (5) caleqyloT Tak»xxe HepaBeHcTBa: 


k pees | 
| Ox; oar < (Cie (A»--§M oe ae GCoAs ecu & ts k = 0; (4° 
m q 

ak 
\ ne Ox. “ Ox, dm | < 
(Dm) ete 


n m 
k+ ? = 4) La, (1— +4 = 


p | 
< C, (A*™*M Cr (6 


oe Gee Mi (8 — 8) p | 
eC & —kR<O, Pe ies ere k>0, PS OS ag 
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| HetpyqHo noKa3 
| aTb MIpHMepaMH, 4TO yKa3aHHble OeHKY B e 
ABJAIOTCH TOUHbIMH. : i es ee 


III. Wpeqnonoxum tenepp, uTo o6sacth D€Cy% TaKoBa, uo mo6nie ee 


ype TOUKK P wu Q MoxHO coequHHTD c MOMOILbIO JIOMaHOH Py Py... Ps_4Ps 
(Po =P; P,=Q) c KOHeUHEIM WHCOM 3BeHbeB (YHCIO 3BeHbeB WIA JUOObIX 
‘Mpyx Touek P wu Q orpannueno u< So) © MJMHaMH, He mpeBocxo_sHMH 
| Q— Pj, npuuem raxnx, uTo AJA IOOBIX JIBYX COCeqHHX 

‘BepwlHH P;_, 4 P cymecrsytor jocruraroune CeKTOPbI OJ[- 

HOrO H TOPO Ke PacTBOpa H pafMyca, OCH KOTOPbIX Jle2KaT 

Ha oTpeske P;_,P;, 4 pacnomoxKeHHbIe TaK, UTO ccpepuyec- 

Kaa NOBCpXHOCTb OJ{HOTO H3 HUX JlexKUT BHYTpH Apyroro  “%-1 e 
i HaoOopoT (cM. puc. 1). 

| Teopema 2. JTycme o6aacmo D yooenemeops- Duct 

em YycnoeuaAmM Hacmosiueeo nynkma; P, Q— dee 
Npouseolonee mouku us D. Toeda npu ycaoeuax nyxxmal) meopemet | Oars aw- 


6020 4UucAaah, yOoeremeopsiolmeeo Hepasencmeam 0 <> <S&—k, KSI, cnpa- 
eednuea oueHKa 


a” f (P) a*f (Q) 
Ox; aie Ox;, bet Ox, anh Ox; . 
|Q—P/ - 
rye AS oot , 
Cy (Ah P+ Mhek-A), eCAU &y—R>1 unues—k< 1; 
ae! 4 
<=} Cio (AA VS heels hag Mho-'=). 6CAibsy ee la Nels (7) 


C,,1AZ p +M(1 +|in+])}, CON Bee ace ahaa 


620e Cy, Cy, Cy, — nocmoannole, ne 3aeucsiuue om A, M, h, »; h—npous- 
\eonbHoe nononcumeronoe wucno K<H; H<KH, |Q—P|. 

_ Ilyctb S,,— miocKoe m-MepHoe MHorooOpa3He, cojepxKamleecd B Din; R 
'BeKTOp TaKOH, uTO Bce BekTopbl AR (O<A< 1) cypuratoT S,, B mpexemax D. 
‘Tako Bektop R 6yyeM Ha3bIBaTb RONYCTUMBIM WA Sp_C Dm. 


IlpeqnosoxHM Jasee, uTO CyMecTBYIOT JOMycTHMbIe BeKTopbI Ry, Ro, ..-, Re, 
cipuraioulMe nocieqoBaTebHO S, B S®, SM B S@), rere Siege eid Shade Nes /S)) 5 


‘TakHe, TO: 

m 1) Ri +... +Re=R (<b); 

DeiRe Riy feetl 2a od 

3) WIA Kaxk oH TOUKH P;_,; Ha S“—) uw coorBercTBy!olleH TOUKH P; (Pi =P;-;+ 
-+R,) na S“ cymlectTByloT JOCTHraIcHHe CeKTOPbI, IeJIMKOM JlerKalllMe B Dw 


O6sayaroulMe TeM 2Ke CBOMCTBOM, 410 HB III (cm. puc. 1); pafuycbr u pac- 
TBOPbl 3THX CEKTOPOB MpesNOsararoTcA OMHaKOBBIMH. 

Teopema 3. ITycmo f (x1,.-+, Xn) yOoeremeopnem YcAaoeuaAmM NYHK- 
ma 2) meopemet 1; SmC Dm; R—e6exmop, Oonycmumoltt OAA Sm, npustem 
omnocumenbHo Sm u R  cnpasedaueet cOenanHole éollue —npednoao- 
enon. 
 Toeda daa sn60e0 g> p, yOoeremeoparoweeo ycaosuto (5), u AAA s1060e0 
4ucAa h, yOoeaeméeopstwolueco Hepacencméeam O<rkK<en—k, <1, cnpaeed- 
Muga ouenka 
|) ploxnanet AH CCCP, 7. 123, Ne 6 
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1 
m "9 
a*f (P + R) a’p(P) |? 
OX; chOKN e OX; «+. OX; dup 
S 
(Sim) ce 


’R 


» 
Gian & + Mhem—'—], ecau &m—kR>1 ual em —R<1N; 


: ; Mhtm-*—],  ecau ¢m —k=1, 0_<1; (8p 


oh 


CulAg? ? — +M(1+ In|), ecau tm—k=1, 2=1, 


20€ Cy, Cy3, Cye He 3agucam om A, M, h, ; h—npouzeoronoe nonootu- 
menonoe wicno < Hi; H<KH, |R|. 

Vis (7) u (8) culeqyior HepaBeHcTBa, aHaJiorMuHble HepaBeHcTBam (4) u (6’). 

IV. Ilpupeqenuble TeopeMbl OyyT clpaBeqJIMBbI H B TOM Culyyae, ecu 
ycuiopve (2) 3aMeHMTb CJleJyIOUIuM: 

Cyurectsyet M > 0 rTakoe, 4To 


n n iD A 
k \ wal me pinged 
max patie Be dv - M = 
oe a n a ares = a tee n S (m One ; n), 


(2')) 

re fp—m —— paccTosHve OT MocKOcTH Dm, O<Rkpa_m<Cn—m, ky = 0. | 
Kpome Toro OTMeTHM, 4TO OMeHKH, YKa3aHHble VIA (pyHKUMH Cc HelpepbiB- 
HbIMH IIpOH3BOJHbIMH, PacIipOcTpaHAIOTCH Takx%Ke Ha (pyHKIMH, MMerOHe 0606 - 


I€HHbIe Mpou3BOHbIe B CMbicsIe C. JI. Co6ouepa. 


JleHnHrpayckoe orqejieHnie 
Matematuyeckoro AHcTHTyTa uM. B. A. CrTekiiosa Tlocrynusic 
AkalleMHH HaykK CCCP 28 VIII 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1c. JI. CoO0oaes, Hexor.prie npuMesexua P@yHKUMOHAIbHOrC aHaiu3a B MaTeMaTH 
yeckoli uzuxe, JI., 1950. ?C. JI. Co60aeB, Matem, cOopH., 4, Ne 3, 471 (1938).| 
* D, Greco, Ric. Mat: Napoli, 1, 124(1952). “71. Naren hex g, Comm. Pure an 
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floxaags Akagemun nayrx CCCP 
1958. Tom 123, Ni 6 


MATEMATHKA 
0. M. KO3JIOB 


APOBHbBIE CTENMEHH CAMOCOMPSKEHHbIX PACLIMPEHNM 
ONEPATOPOB MW HEKOTOPBIE TPAHHUHDIE 3A AUN 


(I]pedcmaeaexo axademuxom H. T. Ilempoecxum 4 VIII 1958) 


1. IlycTb B orpaHHueHHor OLHOCBA3HOH OGacTH G n-mMepHoro mpoctpaHcTBa 
)MOcTaTOUHO TiafKOW rpanuweli Il 3aqak camoconpsAxKeHHBIN Wuddepewun ab Hb 
jeparop L. 

Mbt Oynem H3yuaTb YpaBHeHHe napaOomMyeckoro THNAa 


Fre ol as (1) 


DH OHOPOHbIX CaMOCONPAKCHHBIX TPpaHHUHbIX YCJIOBHAX, KO PPHILMeHTHI 
DTOPbIX 3aBHCAT OT BpemeHH f. 

B mpoctrpauctse Ll, (GC) kBaqpaTHUHO CyMMMpyeMbIX SPYHKUMH Tako 3aqaue 
)oTBeTCTByeT ypaBHeHHe BHJa: 


G+ Alu =0, (2) 


ve A(t) — HeKoTOpblh caMOCcONpsxKeHHbIN OnepaTop B L(G), NOpoxKeHHbIH 
lepatopom Lu JaHHbIMH rpaHHuHbIMu ycoBHAMH. IIpH sTOM, ecm KOsddpu- 
Hentpr L He saBucsat or ¢t, To A(t) mpH pasHbIx f MOXHO pacCMaTPHBaTb Kak 
N3IMUHbIe CAaMOCOIMpPAXKeHHbIe paClIMpeHUA OHOTO HW TOO xe CHMMETPHYECKOrO 
jlepatopa A c KoHeuHBIM (B cayyae nN =1) HOO OeCKOHEUHDIM HHJLEKCOM jLe- 
PKTa. 

YpapuHenue (2) u3yuamocb B MOceqHee BpeMsI B MHOrMX padotax. B paccma- 
)MBaeMOM CJIyuae HasMuMe MePpeMeHHbIX TPaHHYHbIX YCJIOBMH MPHBHOCHT 
' TpyanocTb, TO OOsacTb onpeyeneHua onepaTopa A(t) usMeHseTCA co 
bemenem. C gpyrol cropouHbl, u3BecTHO (1), 4¥TO, HallpuMep, AIA camocomps- 
CHHOrO 9/IuNTHYecKOrO omepaTOopa BTOporo NOps,Ka MpH TpaHHyHOM 
)JIOBHH 


| me s) |p =9 (3) 
s OnpexeeHusA KBalpaTHOrO KOpHA HB ONepaTOpa He 3aBUCHT OT 7. 
laa wucdepenmMabHBIX OMnepaTOpoB Oomee BbICOKOFO MOPAKa BO3MO%KHbI 
IKHe PpaHHYHbIe YCMOBUA, pH KOTOPbIX OOULy!0 OONAacTb ONpPeeNeHAA HMEIOT 
wIbKO onepatoppl AY (f) pu y < 4/2. Hampumep, Aa omepaTopa 4-ro mopayKa 
bu omHOM «ecTecTBeHHOM» (cM. (1)) H OAHOM ycCulOBMM Bua (3) OOuLy10 OONAaCTh 
lipeqenenna YMeIOoT KOpHU 4-H cTemeHH M3 ONepaTopa. B cBaA3H C STHM BOSHU- 
her 3ajlaua 06 H3y4eHHH JPOOHBIX CTeMeHEH CaMOCOMPA2KCHHBIX PacluMPeHHH, 
Oe esc ot ¢. Jit OObIKHOBeHHBIX udpepeHUMabHbIX OMepaTOPOB HeKOTO- 
sie pesybTaTh! Ob MoyyeHb B (*). OAMH W3 STHX PE3ybTATOB MPHBeLeM 
| HeCKOJIbKO MHOM (popme. 
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Teopema 1. Jlycmo A(t) — camoconpantennoltt noa~owumenbHo-onpe 
AeHHbIL ONnepamop, nopootdennolti OObIKNOBeHHOLM (Nn = 1) peeyAapHoLMm Oud 
PeHUUaAbHblmM onepamopom: 


Gali d d a? 
u (x) = ym] (x) = Pm (x) u (x) ~ dx | Pmt (x) = ~~ dx | Pm» (x) a eels 
d ree ee nou 


U 2paHUdHolMu YCAOBUAMU 
2m—1 

>) ajeul*l (a) + Bull (6) =0 (j=0,..., 2m—1). ( 
k=0 

Ecau Koagquyuenmol @ 2naeHolx * epaHu4Aolx YCAO6UAX He 3a6uCcAM 

t, a Koadpuyuenmel 6 ecmecmeeHHblX YCAoBUAX YOoeAemsopstiom no t YCA 


euro Lip a (O<a-< 1), mo npu 0<¥<(1/, cnpasednueo Hepaeencméo 
[|LA¥ () — At (x)] A (2) |] <C| ( 


II. E. Co6onercxuit (4) nmoka3aq, 4TO BbINOmHeHHe ycuioBua (6) pH KaKO 
m6o ¥<1ua>1—y gocTaTouHO AA CYyUleCTBOBAHHA pellleHHa ypane 
Hua (2). 

O6peguHeHve Teopemp! | c pe3ybTaTomM II. E. Co6ouesckoro jaer: 

Teopema 2. Iycme Oana onepamopa L, 3adaxKNo2o dopmyaot (4), 


| 


2PaAHU4Holx Ycnogus (5) eolnoAneHol NpeOnoraos#enuA meopemol 1 npUu mr 


pom a> }f/y. 

Tozda Onn smobott dynkyuuu 0(x)E Le (a, b) cywecmeyem pewenue u(t, 
(O<t<. co) ypaenenua (1), yoOoeremeopstoee epaHudHblm YCAoeUAM (5) 
HaYaNbHOomMYy ycAaoeuio: npu t—+0 @ cpedHem KeadpamuuHom ** u(t, x) >of 

B cayyae onepaTopoB C YaCTHbIMH MpOW3BOJHbIMH ycvioBHe (6) Herocpeyi 
BeHHO IIPpOBepHTb He yJaslocb. OgHaKo JOKa3aTeJIbCTBO CoOovleBcKoro yIOMs 
TOH BbIllie Teopempl ((4), TeopeMa 1), OKa3bIBaeTCA, COXpaHAeT CHJIY, eCJIM I 
7 = 1/2. ycesoBue (6) 3aMeHHTb ce a 


| Wee Boda ire Raa Ma accrva ber ed (bre etl a SSO i cea ot 
Pie k=) a. 
Tlomb3yxacb MeTOJaMu TeOpHH paciiMpeHui onepaTopos (?, °, °), aro yeu 
MOXKHO IIPOBePpHTb JIA SJJIMMTHYeCKHX ONepaTopoB 2-ro NopayKa. 
Teopema 3. //ycmo 


n 
0 
Lu=— > a (dal Ze) +e) 
tjk=1 f se 

20e C(x) > Sap u coOcméenHole 4uCNa mampuyol {Az (X)} OepaHuueHot CH 
nonoowtumenbHoim aucnom m. Ilycmo cyiuecmeyrom nepéole npouséeodneLe gy 
yUutl Ajp(X), Henpepolenble 6 3samMKHYymot obnzacmu G+T, a gyxrKyua c 
yoosremeopsem @ G-+TV' ycaoeuw Lip 8 (0<8<1). 

Ecau c(t, s) npu kascdom t oepanudena uusmepuma no s, o(t, s)>>(s)>0 ws 


20e \s (s)ds=+0, mo Oas camoconpsstexnolx onepamopos A(t), onpedeane 
ie 


* TpannuHoe ycoBHe Bua (5) HasbIBaeTCA riaBHBIM, ecH Oh ip = B. je = 9 Opa R>m 
Bee HermaBHbie YCJIOBHA VaspipaloTcHd E€CTeCTBEHHBIMH, eCIM M3 HX COBOKyYNHG 
HeJIb3A MYTCM JMHeMHbIX KOMOMHaNMA MOJTyYUTb raaBHoe yculoBue. Cuctemy (5) Bcerga Mo 
3AMCHHTb SKBHBAICHTHOK elt CHCTeMOli, B KOTOPOH BCe HerlaBHble yCJIOBHA ABJIAIOTCA eck 
BeHHBIMH. 

** TIpousBogHad io ¢ B ypaBHeHuu (1) TakxKe MOHMMaeTCH KaK MIpoH3BOLHaA B cpe 
KBaj[paTHuHOM. 
*** Ecan c(x)=£0, ro Aocratouno o (t, s) > 0. 
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juppepenyuanonelm éoipascenuem (8) u epanudnom ycaoeuem (3), umeem mecmo 
epaeencmeo 


[Amey A te(s) Ak (tyme (x) |] CAs, 
Je Ac = vrai sup|o(t, s)—o(c, s)|. 
Ser 


B ambHetiiem aHasornuHoe yTBepxKeHHe JIA Ooulee OOuero Cyuan ObIIO 
oryueHo IT. E. CoOonesckum ypyrum nytem. 
Tlo-BaquMomy, Boo6ule merue mpoBepsTb yculopue Tuma (7) 


|| Av (2) A~ (x) — AZ) Ar (x) || CCl t—7, (9) 


li 


em ycsopue (6). Ouepnyuo, u3 (6) cneqyer (9), HO He HaOoGopor. OxnaKo 
jMeeT MeCTO: 


Teopema 4. Ilycmb 6 HekKomopom 2uav6epmoeom npocmpancmee camo- 


InpAKCeNHbIe ONepamopel S(t) umeiom obuyIO OOAACMb ONpederneHUA uU YOOE- 
lemeopstom YCAOBUIO 


[| S (2) S (x) — S11 (£) S(«) || Cli —c}e. 
Tozda 0a Awbo0e0 noroocumerbHoeo 8 <1 
| [S° (2) — SP (t)] S~8 (2) | < C, (8) | t —2|*. 


| Ilocnequee yrBepxenve NosBosseT cihopMysupoBaTb Teopemy CoGovleBcKoro 
Oonee yROOHOH AA NpHowKeHHH cope. 

Teopema 5. Ilycmo 6 eunavbepmoeom npocmpaxcmee H 3adan camoco- 

\psocennoll onepamop A(t), O<t<T, makxoti, umo (A (t)u, u) >m(u, u). 

lycmb Orn HeKomopo2eop<1 onepamoper A®(t) umewm ob6wyo obaacme 

pedeneHusn u yOoereméopsiom YCAOBUIO 


PA (An G)—Aae@) Au (cy) < Clic (oe 0), 


Toe2da OAA @6cCAKO2<O UjEH npu t>>O0 cywecmeyem pewenue ypaenenun 
(2), yOoeremeoparoujee NauaAonomy ycaosuio lim u(t)=uy. pu amom 


t>0 
my eD (At) 0<t<T). 
| 2. B 93TOM MyHKTe MbI [IpHBeyeM HeKOTOpble BCMOMOraTeJIbHble Pe3YJIbTAaTHI, 
NOJIYYeHHbIe pH uCcCeqOBaHHH OMepaTopoB A (ft) KaK pa3JIMYHbIX CaMocomps- 
|KCHHBIX TOJIOPKUTEIbHO-ONPeeJICHHbIX PaCWIHpeHHH OHOrO MW TOrO 2%Ke CHMMeT- 
wmuHoro onepatopa A, y KoToppix D(A” (t)) He 3apucuT or f. 
| Caegya M. HW. Bummxy (°) a M. Ul. Bupmany (°), conocrapum onepaTopy 
M (t) onepatop B(t) = A (t)— A,*, rae A,—2x*ecTKOe, HO TepMHHOsOrHH 
M. T. Kpeiina (°), camoconps2KeHHoe paciluupenne onepatopa A. Onepartop 
3(¢) aBJseTCA OrpaHHYeHHBIM CaMOCONps2KeHHBIM HW, Kak TOKa3aHO B (°), NoJIO- 
KUTeJIbHBIM OlepaTOpoM, MepeBowsNiM Bce mpocrpancrspo Hf B MojnpocrpaH. 
Tao U, cocrosujee 43 pewennii B H ypaBHenun Lu = 0. Oneparoppi BY? (t) 
IMeIOT OOULyIO OGJIaCTb 3HaveHHi, 3aMbIKaHHe KOTOpOH OOosHauHM yepes V. 
3 V ectecTBeHHO onpeyessetca onepaTtop B e(e\e 
C nomoup1o pesypTaton M. Ul. Bupmana (°) ycranaBsMBaertcs: 
Jlemma 1. Hopma onepamopa A ADAG? () = Aa (pEA / (<) @ H pae- 
1a Hopme onepamopa B’” (t) B~” (<) — B—” (t) B® (z). 
Jina cayyaa, Korya A(t) onpeyenserca cbopmysioH (8) HM rpaHHuHbIM ycuJio- 
34emM (3), CUpaBeyuBa: 
Jlemma 2. J]na onepatopa B(t) B U umeer Mecto bopmyuia 


B(t) =KQ*[P +4 (é)1Q°K4, (10) 
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) 
| 


2de K, P, Q—onepamopet, He saeucaujue om t; K — xekomopoltt uzomempus 
uecKULL onepamop, omobpasxcamuut Le (T) na U; Q — noroocumerbHolul 02pa@ 


HUMCHHbUL CamoconpasteHHeli onepamop 6 Ly(I'), sadanneui gopmyasoe 
y 

OG < A,'ul|., ede Lu=0, ulp=¢9; P — norooeumerono-onpedenennoli 
») Tr | 


onepamop, eeedennoii M. H. Buuukom (°) *. | 

TIpegcrapenue (10) oneparopa B ormmuaerca or npegctaBsennii B (°) u (4 
TeM, UTO B HeM, 3a MCKsOUeHHeM M30MeTpHuHbIX K u Kt, yuacTBYyIOT TOJIbK} 
OrpaHHYeHHble OnepaTopbl, jelicTByoulMe B OJHOM HM TOM Ke THJIbOepTOBOD 
mpoctpauctBe L,(I'), uro o6uleruaeT OLeCHKH. 

Onepatopsr (P + ¢/)! wu Q Ha MognpoctpancTBe (yHKIMH, OpTOrOHaJIbHbl) 
equHuie (a upu c==0 mn6o \sds+0 Ha Beem J,(I)), cpaBHHMbI B TO 


L 
CMBICJI€, AUTO 


m (Q¢, 9) < (IP + ol] "9, 9) <M (Q¢, ¢); 


rye m u M—nekoropple Noo KuTebHbIe KOHCTaHTbI. TloceqHee HepaBeHCTE 
MOKeT ObITb BbIPAayKeHO B KJlaCCHYCCKHX TePpMHHaX. 
Teopema 6. JTycmo ¢(s)EL2(T); u(x) — pewenue sadauu J[upuxs 


= 9, 20e Lj] 


Lu=0, ulp=9; v(x) — pewenue sadawu Lv = 0, 5 +ov 


r 
L,—onepamopot euda (8). 
Toeda cnpasedauéol Hepasencmea 


m | u LG) S U ln) S M | u leacay: | 


IIpu qoka3aTebcTBe TeopeMbI 6 ucnob3yloTca pesysbtaTHE M. VW. Bum 
Ka (°) u P. Jioxca (8). 

Hactoamai pa6ora BbIMOvIHeHa oq pyKoBpoyzcTrBom C. I. Kpeina, KoTopo 
aBTOP IIPHHOCHT CBOIO rulyOoKy1o OJlarojapHOcTb. 


Bopouexckui Tloctynusio 
JIecOTeXHHYeCKHH MHCTHTYT 2 VIII 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


1C.T. Muxavnu, ITlpo6mema MuHumMyMa KpaypaTuuHoro (dbyHkyuonana, M.— J 
1952. %O. M. Ko3a0B, Tp. cemuuapa no tbyHkuMonanbH. ananusy.,Boponexck. r 
yuus., Ne 6 (1958). °M.T. Kpeuu, Matem. cOopu., 20 (62), Ne 3 (1947), 4 TI. E. Cc 
G6onmespcKkuHu, JAH, 123, No 6 (1958). 5M. WU. Bumukx, Tp. Mock. matem. oOul. . 
(1952). ® M. IW. Bupmau, Martem. c6opn., 38 (80), Ne 4 (1956). 7M. Ill. Bu) 
Mau, JAH, 92, Ne2(1953). * P. D. Lax, Comm. Pure and Appl. Math., 10, Ne 4 (1985 


* Onepatop P onpezensetca Kak 2KeCTKOe caMoconMpaxKeHHoe pacmupeHue omepaTo 
Ou 
saaHHOrO NepBonayabHo opmyso# Pe = > |, Ha MHOxKecTBe rpaHM4HEX sHayeHuit rap 


nwyecKHX PyHKuMi, npHHannexanax W2G, 
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Hornagn AkagemMun nayr CCCP 
1958. Tom 128, Ne 6 


MATEMATHKA 


Unen-koppecnouzent AH CCCP 10. B. JIMHHHK 


PEWIEHWE HEKOTOPbIX BHHAPHbIX AJIIMTMBHbIX 3AUA4 
NOACYETOM JAMCHEPCHM B MPOrPECCHAX 


B Moet lpeybitymeH s3ameTKe (1) paccmaTpwBasocb MoHATHe jucnepcHHu 
) KBapaTHIHbIX (OpM, B TOM UHCJe Npocteliwinx copm g= +7? uv o=—E£-4, 
|B apHdMerTuyeckux MporpeccHaAx HW MOACHAIOCb, KaK C MOMOLIbIO STOFO NOHATHA 
{ pellaTb HeKoTOpbie OnHapHble 3ayjaun. JlasbHelillee ycoBepuieHCTBOBaHHe 93TOFO 
| MeTOJa NOSBOJIMIO pellaTb OMHAapHble 3aqauH Bus: 


n=uv + QE, %), (1) 


| rye"u HM UV He38aBHCHMO MpoOeraloT JOBOMbHO MPOHSBOJIbHbIe MOC Ie OBaTeJIbHOCTH 
| uncen, a Q(E, 4) = ab? + béy-+ cy? — OunapHaa KBaypaTuuHaa opma. IIpu 
STOM MOJYUaIOTCA COOTBETCTBYIONHe aCHMMTOTHYeCKHe 3aKOHBbI. 

B kKauecTBe mpyMepa MOJyuaeMbIx TeopeM paccCMOTpHM ypaBHeHHe 


N= Pypot OP + 7, (2) 


Tye Py, WU p2—MpoctTble uncsia. 
I Teopema. IJlycmo «a >=>0—docmamouno maanoe 4ucao; Ny=n'-+, 
| N= 7%; py npobeeaem npocmole aucna < Ny; po npobeeaem npocmole 4ucaa 
Pe Ng; B+ 1? npobeeaem 4ucna, ceobodnele om Keadpamoe. Toeda uucao 
Hf (n) pewenuit (2) umeem eud 


ee eo. 
5 A X4 (Pp) pis up 
| H (n)Li (Ns) Li(W2) = [[(1 + VT 1 ots . 
p p>2 
(p — x4 (p)) (p — 1) NiN2 
a Xa (P) | oS mo (°) 


4 Pp 
aie ty = ee see 
p/n,p>2 p> — p aE p ait D 


20e C—CKONb YeoOHO OOAbWIAA KOHNCMaHMa., 

TloscuuM BkpaTue uyeH OKasaTembcTBa 9TOH Teopembl. Ilyctb U (m) = 
ie > 1; D, =N, =n; D,=n'-*% (B ambHetiuiem [;, a; — Madbie 
m=E2+7? 

MOMOMKUTEJIbHbIe KOHCTaHTHI); D mpoGeraer uncta Dy—D,<D<Dyj; y mpo- 
6eraeT mpoctTbie yucma cermeuta [1, No] (No = 7%). 

Ilycrs (QF R) — nocneqoBaTebHOCT YNCe, CBOOOMHBIX OT KBaqpaTos. asa 
COKpallleHuA W3IOKeHHA (HM TOKO JM STOO) MoMaraeM B MaJIbHeEHWemM wu 
-MIPOCTbIM UHCJIOM. 


'r(n, D) = > U(m)—A(n,D), (4) 


m<n 
m=n—Dv€(QFR) 
y mpocToe 
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: mf wile Raa 
p 


aes bee * 
< (p X4 (p)) if . : (5) 
es Pps a poe 
p> 
J\ucnepcnet B mporpeccuax Ha3bIBaeTCA B JaHHOM CJly¥ae BbIpaxkeHHe 
‘or ting ase > U(m)— A(n, a (6)) 
D D men 
m=n—Dv€(QFR) 
y mpocroe 
OcHOBHaA JIEMMAa. 
2 4| 
et 7 
V< DiNa ye! (7) 


30eCb C—CKONb YeoOHO OoAbWAaA KONCMAaHMA. 

Peulenve 3agaun (2) C MOMOLLbIO OCHOBHOM JIEMMbI BeCbMa HeCJIOMKHO: eCJIH | 
D mpoOeraer TosbKO MpOcTble wWicsa, TO, BbIOPOCMB OCTaJIbHbIe YHCJIa, TOJIbKO) 
YMeHbIUHM JMCMepcHio, Tak 4TO | 


y ( y Oe Met) Serer: (8) 


Cc 
D mpoctpie uy Ms 


mn 
m=n— Dv@(QFR) 
vy mpoctoe 


Orcioya cpa3sy cJleqyeT HaMunHe mpeycTaBnenui n= Dv+&-+ 7?, rye Da 
y—mpoctie; D,;—D,<D<D,. B camom jee, ecm Obl TakHX pellleHHit| 
He ObIIO, TO uneHEI >) U(m) B cKOOKax a ucuesjiH Obl H MOyueHHaA i. 


coBlajaa Obl Cc > (A (n, D))? Se 


D mpoctpie 
CTOH NMOfcueT JaeT WH ACHMMTOTHYeCKHH 3aKOH (9). 
TloscnuM npvHuunbl noycueta (6). CKo6Ku B weBoi uacTu (6) pacKpbIBa-} 
IOTCH HW MOPAOK CYMMHpOBaHHA MeHseTCA: cnepBa cyMMupyem mo D. [naBay 
TPYAHOCTh MpecTaBJIAeT CYMMHPOBaHHe WieHa 


RS >} SU (n= Dy) U (n— D2). 


D v1, Ve D 


in = , TO MpoTHBopeunso 6p (8). IIpo4 


Sylecb ¥;, Ye MpOOeraiwoTr OfMHAaKOBbIe MOCeAOBaTebHOCTH MpOCTbIX ance 
n— Dvy,€(QFR) (i = 1, 2). 
Jlanee 3 S/eMeHTapHbIX COOOpaxKeHH BbIBOJMM MPH JaHHbIX 4, Vo | 
dU (a— Dy) U (n— Dy) = | 

D 


=7 y Voy 2 eO® YD uae) 
36(QF R) 1€(QFR ) D 
Nee (¢,8)o1 n—Dv;6(QFR) | 


t<n t8/n—Dv; (i=1,2) 


Jleno mpwBoyurcs, TakuM OOpa30M, K Moycuery mp usmMenenuu D yueac 
mpeyctapienui (nm — Dy,) (n — Dy.) = 6 (&% + 7?) nau 


nN? (vy — Yo)? = (4¥4¥9D) — ni (vy ++ Yq)? — 48?v, v9 (6% + a), (10 


* Jina yMpOuleHHaA 3eCb CUHTaeTCH, TO M He MMeeT MaJIbIX JemHTeneli. 
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€. KBafpaTHoe YHCIO Nn? (v,— v2)? HYXHO MpeCTaBUTh TepHapHOli KBaypu- 
HHOH (popMoH x? — 407v,v, (62 -+ 7?) npn onpeyemeHHEIx TeEOMeTpHYeCKHX 
HIPYSHUHaJIbHBIX YCJIOBHAX Ha xX. Taka 3ajlaua BMOJIHe YOBJIeTBOPUTeJIbHO 
TA MW OBOJIbHO TpOMO3AKO) pelliaeTca B OGosee OOmleli Teopuu aBTopa HU 
B. Mavptuesa (cM. sutepatypy B saMerKe (1)). Hexoropy1o BEIluncaMTesb- 
10 TPyAHOCTb MpeACTAaBAeT JIMLb NOACUeT COOTBETCTBYIONLero apucbMeTHyecKorO 
[O*KUTEJIA. 


O6ujan saqaya (1) Tpaxryerca aHanormuHo. Metoq Moxer ObITb TIpHOKeH 
K2Ke K pa3JIOXKeHHAM Ba 


n=N(a)+ Q€, 4), (11) 


e N(a)—HopmMa ugeana u3 moOoro (He TOmbKO aGeseBa, KaK B 3aMeTKe 
|) NOJIA, MpHTOM Heasl @ MOXKHO B3ATb H3 sNOGOrTO NpeymucaHHoro Kuacca. 
CMMITOTHUCCKHH =3aKOH TakxKe WMeeT MeCTO. ITO OOObmIaeT Teopemy Kuio- 
epMaHa 00 ypaBHeHHH Bra n = ax? + by? + cz? 4+ dt?. 

_ Hakowell, oOuree pellieHHe ypaBHeHia (1) MoxHO MpHMeHHTb JIA MccCme,O- 
HMA usBecTHOro ypaBHeHua Tapyu — JIutrappyya (7) 


) n=p+e +r. (12) 


1, OJ[HaAKO, TpeOyerT BeCbMa KPOUOTJIMBbIX IIOJ[CUCTOB. 


JleHuurpagckoe oTJemeHHe Iloctynus0 
Matematuyeckoro MHcTHTyTa HM. B. A. CTeksopa 13 IX 1958 
Akayemuu Hayk CCCP ; 


IIMTHPOBAHHASA JIMTEPATYPA 


Osea le niu, Honk) 5 LA bec 20). No 55> 9608(1958)e 2 Ee in el aiid yeu eit 
ewood, Acta Math., 44 (1923). 


RSs 
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Iloxaxann Akayemun nayr CCCP 
1958. Tom 123, N 6 


MATEMATHK\ 


Unen-koppecnonzent AH CCCP A. MAPKOB 


O HEPA3PEWIMMOCTH HEKOTOPbIX IIPOBJIEM TOMOJIOPMH 


1. Ora 3ameTka NOcBaueHa YCHJICHHIO HW KOHCTPyYKTHBHOMY YyTOUHeEHHIO p 
3YIbTAaTOB, (POPMYJIH pOBaHHBbIX B 3aMmeTKe (?). Peyb ula Tam O mpoOseme rome: 
MOPHH NOMS ApOB, 3aaBaeMblxX CX€MaMM HX TPWaHryJAWMH. Secb MbI B OF 
HOBHOM 3aHHMaeMCA CaMHMH 9THMH CXeMaMH, T. €. TaK Ha3bIBaeMbIMH «KOP 
TlJIeKCaM. | 

OcHOBbI UMCTO KOMOMHATOPHOH TeCOpHH KOMMICKCOB ObIIH 3aJ102KeHbI B padi 
tax Hpromeua (°) wu Amexcauyepa (*). B 9THx pa6oTrax ompegemeHoO B UaCcTH 
CTH NOHATHE «KOMOMHATOPHOH SKBUBAJICHTHOCTH» KOMIWICKCOB. 

TlockouIbKY KOMIJICKCLI ABJIAIOTCA KOHCTPYKTHBHbIMA OObeKTaMH HM MOF 
ObITb PaCCMaTPHBaeMbI KaK CJIOBa B HaiexkallleM aldaBuTe, BOSHMKaeT coils 
mpoOsema KOMOHHATOPHOH SKBHBaJICHTHOCTH KOMIWVICKCOB, COCTOAIMaA B pas} 
cKaHHH aslropudma *, pacno3sHarolero JIA JIIOOOM Mapbl KOMIWICKCOB, ABJIAIOTH 
JIM OHH KOMOHHATOPHO JKBUBAJICHTHBIMH. OTa MpOOIeMa ABJIACTCA YACTHBIM CIE 
yaemM OOmleH MpoOJIeMbI pacnoO3HaBaHHaA JaHHOro OMHapHOro OTHOIMeHHA Mex, 
KOMIWIeKCaMH, (OpMyIMpyemMon cuexyrouuM O6pa3om. IlycTb onpeseneHo |! 
HapHoe oTHomenue R MExKAY KOMIMIeKCaMH. TpeOyetca mocTpouTb asropuds 
pacnO3HarollHi AIA OOOH Napbl KOMIVICKCOB, CBA3AHbI JIM OHH OTHOIUeHHEM | 
OTa MpoOeMa OKa3bIBaeTCA HepaspellwMMOH JIA HeKOTOPOTO JOBOMbHO IWMI 
KOrO KJlacca OMHAPHbIX OTHOIeCHHH MexKAY KOMIMVICKCaMH, B TOM YHCIe WIA K¢ 
OUHATOPHOH SKBUBaJICHTHOCTH. 

Hapsqy c oOnujeH mpo6semoli pacno3HaBaHia OTHOWeHHA St BOSHUKa 
PasJIMUHbIe YaCTHbIe MpOOJeMbI pacnOsHaBaHHA STOTO OTHOIWeHHA, cbopmy, 
PYeMbIe JIA KOMIMVICKCOB, MOJYHHCHHBIX TEM WIM HHbIM OrpaHnueHuam. Mox: 
Halpumep, (PHKCHpyA HaTypabHOe YHCIO N, CTaBHTb Mpobemy pacmosHasx 
HHA OTHOWMeHHA Ht CpetH KOMIMIeEKCOB pa3sMepHOCTH He Bue 2. MoxHO Taki 
CTaBUTb MpoOsemy pacnosHaBaHuA OTHOMeHHA NR cpemuw n-MepHbIX MHOrOOO; 
3H, Te TepMHH «MHOrooOpasMe» NOHMMaeTCa B cmbIcne Asmekcanmepa ( 

J[pyruM ecTecTBeHHbIM OrpaHW4eHHeM, HajlaraeMbIM Ha paccMaTpHBaew| 
KOMIVICKChI, ABJIAeTCH PUKCAUMA OHOFO U3 HX. Ip sTOM BO3HUKaeT pode: 
pacnosHaBaHHA OTHOINeHHA SM kK MaHHOMy KOmMIeKcy K, cocTrosmasa B pas 
CKaHHM aJlropudMa, pacnos3Haromlero JIA m1OOOTO KOMMUIeKCa, HMeeT JIM 
oTHomenHve & Kk KommueKcy K. 

Takue OrpaHuueHHt MOXKHO Takx%Ke KOMOMHMPOBaTb Apyr c Apyrom. 

2. CyWecTBeHHYIO pOJIb B COpMyMpOBKe Hallero raBHOrO pe3yJIbT 
urpaeT NOHATHE (yHaMeHTaIbHOH Tpynmbl cBaA3HOro KOMMMeKca. BcaKo? 
CBASHOMY KOMMIeKcy K MOxKeT ObITh BUOMHE ONpeeeHHbIM OOpa3zom comocTé 
JI€CHO TpylMOBoOe HMCUHCIeHHe, HasbIBaemMoe (yHaMeHTaIbHOH rpynnow KG 
maexca K (cm. (?), VII, §46). | 

YcJOBUMCA FOBOpHTb, YTO KoMMIeKc K pORCTBeH Kommmekcy L B CA 
AYomux AByxX ciyyaax: Kora K u L cBaAsHbI M UX (yHaMeHTabHbIe rpyni 
M3OMOPDHBI; KOra XOTA Obl OJMH M3 9TUX KOMIMJICKCOB HE ABJIACTCA CBA3Hbi 


} 
7 Syeck M B JambHevllem TepMHH «aIropudM» NOMUMaeTCA B eFO TOUHOM CMBICMe Kak He 
MaJIM3yeMylH asIropudpM. 


978 | 


YcJIOBHMCH TakxKe B CJleyyromleli TepmuHonorMH. Ilyctb ® u S — GOunap- 
Able OTHOIMCHHA MexKIy KoMMvIekcamu. Byjlem ropoputb, uro ® cuabHee G, 
*CJIM KOMMIekc K wMeet orHomenve G kK Komnaexcy L pcaKkuii pas, Korya K 
aMeeT OTHOWeHHe Ft kK L. Byyem ropopurb o OvHapHomM oTHOWeHHN & Mex Ly 
SOMIVJI€KCAMH, UTO OHO 3AKIIOYEHO MexAy Ru GS, ecau KR cumpuee TF, 
a © cuubHee ©. 

_ Mbt Moxkem Tenepb culeqylouyim O6pa30om dbopMysupopaTb Hall rviaBHBIe 
Pe3yJIbTAaTHI. 
Teopema. J[a ecakozeo Hamypanbxozo 4ucaa n, Goabweeo mpex, modt- 


HO YKA3AMb MAKOe CéA3HOe B3AaMKHYMOe N-mepHoe mHoeoobpasue M”, umo daa 
mo60z0 OuHapHoO2o OMHOWeHUA memCOY KOMNAeKCamU Rt, 3akKAOLeNHOZO mencoy 
KOMOUHAMOPHOU aKeueaneNMNOCMbIO U podcméeom, npobOAeMA pacnosHasanHus 
IMHOWEHUA R «x M" cpedu n-mepHolx mNoeoobpasuti oKascemca Hepa3speulu- 
‘mot. 

| Cuegactsue 1, JIna ecaxozeo n>3 u ecakozo NK, 3akawu4ennoeo meocoy 
KOMOUHAMOPHOU aKeueaneNMHOCMbIO U podcméom, nNpoOAema pacnosHasanus 
cpeou n-mepHolx mHozoobpasull nepaspeuuma. 

Cuencrsue 2, Jaa ecakozeo n>3 u ecakoeo K, 3akawxenHo2o meocdy 
OMOUHAMOPHOU aKeUeAaAeHMHOCMbIO UL podcméeom, NpoOAema pacnosHacanun K 
cpedu KOMNACKCOB pasmMepHOCMU He eoluue nN Hepaspewuma. 

Cnegctsue 3. Jaa ecakozo ®, 3aKknimvennoeo mexcoOy KomMOuKaMOpHot 


jpewuma. 

| 3. Jloka3aTeJIbcTBo (bOpMyJIMpOBaHHOH BbILe TEOPpeMbI MOXKHO BeCTH aHaJio- 
MYHO JOKasaTeJIbcTBy TeopembI | 3ameTKH (2). Pa3smune OyeT COCTOATb B TOM, 
uTo Tenepb Wt(P,*...*P»,*r) OyfeT He NOMMapOM, a KOMMJIeKCOM (HeKOTO- 
Ipoh TpvaHrysAnueH mpexHero Wt(P,*...* Pm*r)). QTOT KOMMeKC, SABJIAIO- 
WHC CBA3HbIM 3aMKHYTbIM 4-MepHbIM MHOrOOOpasHeM B CMbICJIe AveKcaHjepa, 
CTpOHTCH HemocpeCTBeHHO MO 3afjaHHbIM cyloBam P; Hu uNcAy fr. YcuOBMA 
-Y1— Y6 u semma | octatoTtca np 3TOM B CHJIe C 3aMeHOH COB «roMeomMop(p- 
bl), «TOMeEOMOp(pHO” CJIOBAaMH «KOMOWHATOPHO SKBMBAJICHTHbI», «KOMOHHATOPHO 
}SKBUBaJIeHTHO). MuorooOpasve M* onpeyesaeTcH paBeHCTBOM 


M!* = M (x0), (1) 


ine k BplOupaetca Kak B 3amerTKe (*). [Ipx n>>4 muoroo6pasve M"  onpeze- 
[IACTCH PaBeHCTBOM 


M’ = Mx S**, 


Inge S" osHauaer A-mepuyio ccbepy B cMbicme AmeKcaHepa, a X eCTb 3Hak 
‘ronoJIOrMuecKoro YMHOXKeHHA KOMIIeKcosB (cM. (7), cTp. 68). Unceno r BpiOn- 
jpaeTCA KaK B 3aMeTKe (°). 

| IIyctb Tenepb 9¢ ecTb OuHapHoe OTHOMIeHHe Me>%KY KOMIVIe€KCaMU, 3aKJIO- 
YeHHOe Me@XKy KOMOUHaTOPHOM 9KBUBaJICHTHOCTbIO HM POJCTBOM. 

Ecm rpynnma Cc Mpov3Bo,sUIMMH 9SJIeEMeHTaMH ,...%,,  OMmpeyesinemaa 
‘CHCTeMOH COOTHOLICHHH 


Tere Ne Tat en 


‘8 andpasute I’, ecTb eqMHvuHaa rpynma, TO, corsacHo (1) uw wemme 1, Muoro- 
o6pasne Wi (Rix... * R,x"'? r) KOMOwHaTOpHO SKBMBasIeHTHO MHOrooOpasuio M4 
i" MOTOMY WMeeT oTHoIWeHHe R K M?. 

Ecam 2Ke 9Ta rpynna He efunwaHa, TO, coracno Yl, cBa3sHoe MHorooOpa- 
a M(Ri*...% R,x"''r) He pocTBeEHHO CBASHOMy Muoroo6pasm10 M* wu noromy 
ne uMeer orHoueHna NK M?*. 

- Orcioga caemyeT, uTO C MOMOMIbIO BCAKOrO asropudMa, pacnosHatoulero 
Rasa mo6oro 4-mepHoro MHorooOpa3sHx, HMeeT JIM OHO OTHOMICHHEe RK M4, mor 6pr 
6biTh MocTpoeH asiropuidM, pacnosHalomlu Wit BeAKON (1, k)-rpyntbl, ABIAeTCH 
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JM ona ejMHauHOH. Mexay Tem mocieyHuH asiropud)M HeBO3MOXKeH B CHULY’ 
Toro, Kak Ob BbIOpaHb! ¢ u k. Takum oOpas0M, TeopeMa jOKa3aHa Aus 
nize Ay Tlepexog K mo6omy 71, Oovbllemy 4eTbIpex, He NpeycTaBAeT Tpyfa.| 

4. B samerxe (°) peub mula O romeomopdpun nmomMeqpoB. Kwaaccnyueckoe 
NOHATHE «rOMeOMOpdUH» He ABIAeTCA, OMHAKO, TOUHbIM BBAY HeEACHOCTH BbIpa- 
XKCHHA «CyWeCTByeT oOTOOpaxeHHe», cburypHpyrouero B OOLLEH3BeCTHOM 
ompeeneHuu 9Toro noHsaTHa. Mpbl cuuTaeM, 4TO Haswexkallee YTOUHeHHE 9sTOra 
NOHATHA B PpaMKaX KOHCTPYKTHBHOH MaTeMaTHKH, KOTOPbIX Mbl Mpuepxu- 
BaeMCA, JLOJIKHO COCTOATb B CJIEYIOWILEM. 

Bseyennoe I]. C. AmekcaH,poBbiIM NOHATHE «MpOeKIMOHHOrO cmeKTpa» (*)) 
qomycKaeT eCTeCTBeEHHO€ KOHCTPyKTMBHOe YTOUHEHMe, YTO NPHBOMHT K MOHA+ 
THIO «KOHCTPYKTHBHOTO ciekTpa». KOHCTpyKTHBHbI€ CNeKTPbl ABJIAIOTCA KOH- 
CTPYKTHBHbIMH OObEKTaMH, 3alIMCbIBAeMbIMH CJIOBAMH B HeKOTOPOM aJIaBurTe, 
EcrecTBeHHO OMpeeIHi0OTCH TOHATHA «KKOHCTPyKTHBHOrO HelpepbIBHOTOy 
«KOHCTPYKTHBHOrO TOMOMOrHYeCcKOrOy OTOOPaxKeHHA KOHCTPYKTHBHOrO CieKTpa 
Ha KOHCTPYKTHBHbIM ciekTp. Mpbl roBopuM O AByX KOHCTPYKTMBHBIX CI€KTpax, 
YTO OHH KOHCTPYKTHBHO rOMeCOMOpCHHI, €CJIM MO2KeT OBIT MOCTPOCHO KOHCTPYK} 
THBHOe TOMOMOrHYecKOe OTOOpaxkeHHe OAHOTO H3 HUX Ha pyro. 

<lomvaipbm OnpeWenA10TCA KaK KOHCTPYKTHBHBIC CIICKTPbl HEKOTOpOTO cne: 
IlMaIbHOro Bua. BcAKHM KOMIMVJIeEKC ONpeeAeT NOMMSAP, HaSbIBaeMbI «TEJIOM4 
9Toro KomMekca. Mpl ropopiM O AByX KOMIWIe€KCax, YTO OHH KOHCTPyKTHBHG 
TOMeCOMOPHE!, eCJIH HX Tella KOHCTPyKTHBHO romeomop(pHE. 

OTHOWeHHe KOHCTPyYKTHBHOH TOMeOMOp*HH KOMIVICKCOB OKa3bIBaeTCA 3a} 
KJIOUCHHDIM M@KAY KOMOHHATOPHOH SKBUBaJIeEHTHOCTHIO H poycTBoM. [lob3y/ 
ACb 93THM HW IIpHHHMaA BO BHHMAHHe, YTO TeJIOM BCAKOFO CBASHOFO 3aMKHYTOrYG 
MHOrooOpa3sHA B cmMbIcCIe AmekcaHepa sABIAe€TCH MHOTOOOpa3sHe B  CMBICJIE 
Ilyauxape nu BeOena, nomyuyaem Teopemy | 3amerKu (3) Kak culeqCTBHE 
TeOPeMbI, CPOPMYJIMPOBaHHOH Bn. 2. 

5. [lonatwe roMoTomMuecKOH 3KBUBaJICHTHOCTH TakxKe JOMycKaeT ecTecty 
BeHHO€ KOHCTPyKTHBHOe yTouHeHHe. I]pH 9TOM BO3HUKaeT MOHATHE «KOHCTPY 
THBHOH TOMOTOMHMYCCKOH SKBHBaJICHTHOCTH» KOHCTPYKTHBHbIX MpOeCKILMOH 
HBIX CII€KTPOB, KOTOPOe TlepCHOCHTCA 3aTeEM Ha KOMIWICKCbI. OTHOMICHHE KOMt 
CTPYKTHBHOM TOMOTOMMUECKOM SKBUBaJICHTHOCTH KOMIVICKCOB OKa3bIBaeTC} 
3AKJIIOUCHHBIM M@xK]Y KOMOMHATOPHOH SKMBaJICHTHOCTbIO H POJCTBOM, YTO Jaee 
Teopemy 2 3ameTKH (?). 

6. CaMO OTHOWeHHE KOMOMHATOPHOM SKBUBaJICHTHOCTH 3aKJIIOUCHO M@xKT] 
KOMOMHATOPHOM SKBUBAJICHTHOCTbIO H POACTBOM, TaK KaK OHO CHJIbHee POJCTB 
Ilostomy B KayecTBe # B Halle Teopeme UM ceACTBHAX U3 Hee MOXHO Opat} 
KOMOH HaTOpHyt0 SKBUBaJICHTHOCTb. TakuM OOpa30m, o6mlad mpo6sema KOMOW4 
HaTOPHOH SKBHBAJICHTHOCTH Hepa3pelluma. 


) 


/ 


MartematuyuecKul MHCTHTyT uM. B. A. Creknopa Tloctynuso | 
Axkajemuu HayK CCCP 21 X 1958 


UMTHPOBAHHAA JIMATEPATYPA 


1TI.C. Anekcaugzpos, Ycn. matem. Bare ae ae 27T. Setmep7 
B. Tpeabgdanaasb, Tononornua, 1938. ® A. A; Mapxos, JIAH, 121, Ne 2, I 
(1958). 4 J. W. Alexander; “Ann? Math.? 31, 999 (1930); ° M. H. A. New mam 
Proc. Roy. Acad. Amsterdam, 29, 610 (1926). 
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4ornxayp Akangemun nayr CCCP 
1958. Tom 123, Ne 6 


MATEMATHKA 


A. B. CBETJIAHOB 


OCHOBbI OBOBLIEHHOPO JH®EPEHILMAJIbHO-HHTErPAJIbBHOrO 
MCUNCJIEHHA 


(ITpedcmasaeno axademuxom C. JI. Co6oneeoim 6 VIII 1958) 


Onpenenenue, Ecan cyuxuna u(x) nenpeppipua u GeckoHeyHO 
Auphepenunpyema Ha KakOM-HHOyJb OTpesKe, TOOK OO MeEHHOK AuUhde- 
mecHIHAINbBHO-HHTeCrpatbHOH onepanhwenh Nopagvan 
(OT (PYHKUHH u(x) 10 MepeMeHHOH x Ha paccMaTpHBaemMOM OTPesKe Has0BeM pA 


: a ifce Loe 
ERO) Marri gn 0) 


€cJlH OH CcxoqutTca. Syecb T(z) — ramma-cbyHKuua; AudcdepeHiMabHbIli mapa- 
MeTp 7 — J11000€ NOCTOAHHOE YUCIIO, BeLeCTBeEHHOe WIM KOMMIeKCHOe. I] pume- 
HeHHe OnepaTopa D” OyjeM Ha3bIBaTh OGOOOMECHHHM AUuddepeu- 
HWHpoBaHHeM TOpAAKa Nn. 

Korga n — lel0e MONORKUTeIbHOe YHCO, MpaBad yacTb (1) TORMecTBeHHa 
MpOH3BOZHOH f1-ro NOpsAyKa; Np nN WeJbIX OTPHWaTebHbIX HMCCM Pe3YyJIbTAaT 
MOCe(OBATeJIbHOrO HHTerpHpOBaHHA Oe3 JONOJHHTeIbHOH (PyHKUHH, COkeprxKa- 
UIeH IIPOH3BOJIbHbIe IOCTOAHHBIe. 

JLonomHUTeTbHAA MPyuHkKUUA. B cooTBercTBHA Cc ONpenere- 
Huem (1), HMeeT mecTO 

OcHOBHaad 2eMMa. JTt6aa MynKyuna, umerwijan o60bwWeHNYyIO Npo- 
3600KYI0 nopsAOKA nN, mMovcdecmeenHo paéeNyto HYyAIO, 6 OOUjEem CAYyUae Umeem 
6ud 

oO 
YON ie a a >: Cex"-k (n—R—N; N namypaaonoe). (2) 
k=1 


Pad (2) npednorazaemca cxodsaujumca u OecKonerHo Oudqepenyupyemobim, no- 
emosnHole Koadpuuyuenmot C, 8 npedeaax amoeo YCACBUA NPOUSBOAbHOLMU. 
@yukunio F (n, x) Ha30BeM JOMNOMHUTeCIBHOK yHKunen. 

- Onnpascb Ha OCHOBHYIO JIeMMy, JI€rKO JOKa3aTb, ITO [Be PYHKIAN, OTJIH- 
‘yalolllveca Ha ONO HUTeNbHY1O PyHKuMo F (n, x), HMeIOT OLMHAKOBYI0 OOOOLEH- 
HY1O MIpOM3BOAHy!O NOpAKka n. BepHo TakxKe UM OOpaTHOe MpeANONOReHHE. 

CymecTBOBaHHe JONONHHTeIbHOH SyHKWMH HeOOXOAMMO culekyeT M3 Olpe- 
jenenua (1). Ee ppegqenve B TeopHio O60OmeHHOrO AuddepevWHaJIbHO-HHTE- 
TpasIbHOrO MCUHCICHHA OTMHUAeT TpeMaraeMbI BapHaHT TeEOPpHu Kak OT paH- 
‘HUX pa6or B 2TOM OOmacTH (',”), TaK H OT H3BECTHbIX HaM COBPeMCHHEIX paOorT 
MHOCTpaHHBIx aBTopos (°,°). 

HexoTtoppe cpohictBa OOOOMeCHHEX MpousBpo7- 
HbI xX. Tak Kak m0 ompegesmenuto (1) o600mjeHHasd MponsBOAHaA IpecTaBseHa 
CXOMAILMMCH PAXOM MO Ie/IbIM MPOH3BOXHbIM PaccMaTpHBaeMOH SyHKUMH, TO 
Ha BBeeHHyIO onepammio D” pacmpocTpaHsiotca Bce OObIUHbIe MpaBHsia Lud- 
cbepeHuualbHOro HCUMCIeHUA. 


| 
| 
) 
; 
: 
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Samensasa B (1) @yHKuMIo u(x) mpousBeqeHvem u(x)- v(x) yHKuMH, yRoBe} 
TBOPAIOWMX TeM 2%e TpeOOBaHHAM, NOyuHM OOOOMeHHYy!O opmysy Jeit67 
Hua 


n -. < (a+ 1) (k) pn—k 
DY = Diarra eee UY lama, (3) 


Ykaxkem emule Ha [Ba HOBbIX OOIIMX CBOMCTBa, NOJIe3HbIX B IPHJIOMKeHUAX 
o6o06ujeHHoro §=NdpPepeHUMaJIbHO-HHTerpaIbHOrO HCUHMCIIeHHA. 
Tloc1eqoBaTeIbHbIM MpHmMeHeHHem Copmys (1) u (3) MOxKHO MOyIMTS 


ST Aerie 8 
Dun > Ge ey Dt [ou]. (4) 


Ecam B cbopmysie (3) npaBast uacTb MpeycTaBser coOol OecKoHe4HO al 
(bepeHIMpyeMbIH CXOJAMIMHCA pA, TO, MpHMeHAA K (3) COOOMeHHOe uddepex- 
IMpoBaHve MopayKa m WM MeperpyiMmMpoBblBas YWIeHbI, Hal eM: | 


=. n+k,, >m—k | 
4 - JOOS Gil As) (5), 
(n+k+1) 0 (m—k-+ 1) | 


mpH ycsopunx: 1) Re(m+n-+1)>0; 2) paq B npaBoH uactu (5) cxoquTcs., 
TlocneyqHemy TpeOoBaHviO MOxKHO, B YaCTHOCTH, YAOBJIETBOPHTb, BbIOPaB OHH HB 
TucpcbepeHUaJIbHbIX MapaMeTpOB Tak, YTOObI OfHa W3 BeTBeH pxjja OOpbIBaJIack. 

Ykas3aHHble [paBHJla HW COOTHOWIeHHA COCTaBANIOT OCTOB paOouero ammaparta’ 
o6o06ujeHHoro jMdppepeHWMaJIbHO-HHTerpaJIbHOrO UCUMCJICHHA. 

[Tpynna o606meHHEX AUuPPepedHunaAbHO-HHTerpadbHb xi 
onepatTopos. Ecum onepatus, onpeesieHHad paBeHcTBom (1), cymlecTByer) 
IIpH JHOObIX KOHEUHBIX KOMIICKCHBIX 3HAUeCHHAX MapaMeTpa , TO MHO2KeCTBO 
D = {D% o606menHprx aucdcbepeniasbHO-MHTerpasIbHbIX ONepaTopoB DY mpey- 
CTaBJIneT Tpynny c onepalweH yMHOKeHHA (’). 

B caMoM jlevle, JIA MOObIX Y;, Yj; H Yer, B3ATbIX B ONpeseseHHOM MopsayKe, 
u3 (1) uMeem: 


DEDY = DYED, (I) 

BpmnlovIHAeTCA Tak?Ke 3aKOH aCCOlMaTHBHOCTH 
D% (D™i aF TR) (D% ae eh ) D*e, (II) 

M via mo6oro amemeHta DY €D cymectsyer emy oOparTHbiit 


(DN iors Cos (IIT} 
rye D°® — eqnHuuHbit 9J1eMeHT | 
Dux) = ue), 


Vis ycnosun (1) — (III) cnegyer, uro copoxynuocth D mpeyctapasner rpym 
Wy. OTH yCOBHUA He 3aTPparuBator BONPOCa O CYMCCTBOBAHKH AOMOHUTEMbHOM 
PyHKUHM (2), HO CCIM NOMOKUTH Ce paBHOl HyJII0, TO paccMaTpuBaemas rpynn 
CTAHOBHTCA KOMMYTATHBHOH. 

[lonrpynnon (neauTesem) rpynmb {DY} saBaserca rpynna {D8}, re B 
JUOObIe BeMeCTBCHHbIe YACa, HMEeIOUaA B CBOIO OVepeLb MOArpynnolt (sacra 
clyuaem) rpynny d= {D2} NpH a IWebix. 

Mexay rpynmamMu OO0OmeHHEIX JudpdepeHunalbHBIxX OMepaTopos, omucaH: 
HbIX BbINe, TPHMCHCHHBIX K TOO PyHKUMK u(x) Mu u(x), HW amreOpanueckumy 
rpyimamMa 10 OnepallMAM CNO*KCHHA HM YMHOXKEHHA CYIMeCTByeT COOTBETCTBHE, 
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ropoe pH HeKOTOPbIX JONOMHUTeIbHBIX COMIalIeHHAX TepexOMUT B Uu30- 
aHoe OTOOpaxenne, CLy2xKalee MpeNOcblIKOl Jia OOOCHOBaHUA 1 pasBHTHA 
2palMOHHOTO HCUMCIeHHA. 

Anau HTHYeCKHe NOMYrp yun. Popmatbuo Tpe6opanusam a6- 
AKTHOH TCOPHH MOJyIpynl Mbl yOBJIeTBOpHM (8), ecuId COXpaHuM B kayecTBe 
IZaTEIbHbIX TOMbKO ycnoBua (1) u (II). 

CBa3b OO0OnjeHHOrO uddpepeHMpoBanusa c Teopueli nowyrpynn OOvapy- 
BaeTCA WH HENOCpeNCTBeHHO 43 onpesenenua (1). Herpyquo y6enurecsa B TOM, 
) mpH Re(n) > 0 cymectByer uHTerpaibHoe mpescTaBleHue 


x 


Du (1) = 75 \(«— t)" u(t) dt, (6) 


0 


(M@ yHKuMaA u(t) avaMTHYecKaad B OKpecrHocTH ToUKH f =x, HM 4TO MpoMme- 
TOK O<?¢< x cojepxuTcA B MHTepBase CxOsMMOCTH ee pasa TaHopa 
3TOH TOUKe. 
Uuterpaibubii oneparop Pumana — Jluysunaa B cdopmyane (6) onpexenser 
aIMTHUeCKYyIO MOmyrpynny (°), CBA8aHHy!o Cc OMepanMel O6OOnIeHHOrO Aud- 
JeHI[H pOBaHH A. 
Ilpu apyrux ycnosuax, Hasaraembix Ha BbIGOp Mapamerpa n u cdyHKUHH 
“), OOOOMeHHbIe JupepeHunaIbHble OMepaTOPb! comocTaBAWTCA C MOMY- 
yam, ONpeeyIeHHbIMA OnepaTopamu I. Bela (8, °), mpHmMeHaembimMH 
BopaH payqoB Dypbe, TpancopmayueH Jlanmaca u onepaTopamu Ayjamapa 
). 
TecHand cBxA3b OOOOUeHHOrO JuddepeHuMpOBaHHA C aHaAIMTHYeCKOH TeopHeli 
AYrpyil MO3BONAeT MPHBIeYb allapaT MocweqHeH, B YaCTHOCTH YTOUHUTb 
CCbi (yYHKUHH, C KOTOPbIMH MbI HMeem Jeo. Bmecte c TeM BbIACHAeTCA TO 
cTO, KOTOpoe 3aHHMaeT OOo0OmeHHOe AuddepeHMabHO-HHTerpalbHOe HUC- 
€HHeE B COBPCMCHHOM MaTeMaTHYeCKOM aHaJIH3e. 
O Apyrux MpuioxwKeHHAX MbI HE HMCCM BOSMOXHOCTH COOOMHTbh 3a HeEocTaT- 
M MecTa. 


TlanbHeBOCTOUHEIM MOMMTeXHHYeCKHH MHCTHTYT Tloerynust0 
um. B. B. Kyt6nnuesa 1 X 1957 


HWMTHPOBAHHAA JIMTEPATYPA 
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31). 4 K.-P. Moppert, Comm. Math. Helv., 27, No 2, 140 (1953). ° A. Mam- 
ian i, Atti 1V Congr. Unione Mat. Ital., 2, 142 (1953). ® A. Mambriani, Rev. 
t. Univ. Parma, 5, Ne 1—3, 209 (1954). 7 A.T. Kypow, Teopua rpynn, 1953. 
) Xuaua, Pyukunonanbupli anann3 u nosnyrpynn, 1951. ® H. Wey], Vierteljahr- 
irift Naturforsch. Ges. Ziirich, 62, 296 (1917). %°J. Hadamard, J. Math., 4, 10 
192). 
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Jloxazagyn Akagemuu nayr CCCP 
1958. Tom 123, Ne 6 


MATEMATHE 
ll. E. COBOJIEBCKMM 


O AH®*EPEHWMAJIbHbIX YPABHEHHAX MEPBOrO NOPAAKA | 
B [THJIBBEPTOBOM TIPOCTPAHCTBE C MIEPEMEHHbIM 
NOJIO)KUTEJIBHO-ONPEAEJIEHHbIM CAMOCOMPS)KEHHbIM 


ONEPATOPOM, APOBHAA CTEMEHb KOTOPOrO HMEET NOCTOAHHYW 
OBJIACTb OMPEAEJIEHHA 


(ITpedcmaseaeno axademuxom Mh. I. Tlempoecxum 1 VIII 1958) 


1. B nocmeqHve rojbl pAJOM aBTOpOB H3yYaJlacb 3ajjaya 


0A (t)o = 09 (OR Tl); 
v (0) = up 


B THsIbOepTOBOM MpOCTpaHCTBe, K KOTOPOH CBOJATCA pa3JIMUHbIe KpaeBble 3a/ia 
Jia ypaBHeHult mapa6oumuyueckoro Tuna (1 7). 

B (7, 2, ® 1") mpegqnouarasocb, 4To O6lacTb onpeyenenna D [A (t)] onepara 
A(t) or ¢ He 3apucnt. Paccmorpenupii B padore (#8) culy4al ypaBHeHHA 
¢ onepatropom A(t), MMeIOI[MM NMepeMeHHy!IO OOsacTb OMpeyesIeHHA, CBOJH 
MyTeM 3aMeHbI K YpaBHeHHIO TaKoro Ke TuNa C HeoOrpaHHueHHbIM oOMepaTope 
o6NacTb ONpesesIeHHA KOTOpOrO yxKe MOcTOAHHa. TombKO B paOotax (3, 4) usy" 
TakxKe OHH THM OOOOWeHHBIX pelleHHH s3aqaun (1)—(2) B csyyae, KO 
A (t) — MosoxKTeJIbHO-OMpe eJICHHBIM ~CaMOCOMpsXKeHHBIM ONepaTop, y KOTOpP 
muub D[A”(t)] xe sasucut or t, u oneparop A” (t) A~” (0) cutbHo Henpeppia 

Hacrosad 3aMeTKa ABJIAeCTCA MpOJOJDKeHHEM VCCJIeOBaHHH, NPpOBOAMBIIK: 
M. A. Kpacuocescexum, C. [. Kpetuom u aptopom (° 1”), a mocBamlena u3y¥er 
3aqaun (1) — (2) Aaa cmryuan, Korgqa OOacTb onpeyeneHuA HeKOTOpOH poOr 
cTeneHH onepatopa A(t) He saBucur or t. BaxkHbii mpumMep Takux omepaTot 
A(t) mpuBeyen B (*). 

Ilyctb G — orpaHuuenHaa oOsacTb c rpannueh [ u 


n 


A (tho=— > [Grp (t, x) Oa + a(t, x)v 


Cel 


qelicrsyrouuH B L,(G) onepaTop, onmpegejeHHbii wa cynkuuax v €W3(¢ 
YAOBJIETBOPAIOMHX TpaHHuHOMy YCJIOBHIO 


UN, + o(t, x) Up = 0, ( 
n 


rye N;—sextop konopmaum. Ilycrs >) aye (t, AYN > 13, a(t, x) Su 
i, R=1 | 


a >0, s(t, x)>0. Torga A(t) nonoxurembHo onpenenen u faMocouD a 
u D[A® (t)] = D[A”(0)] = W3(G). | 

O. M. Kosmos (#4) Hatem ocraTrounbie ycmoBua rulayqKocTH onepaTo 
A® (t) A ° (0) npn 0<p<4/y, uw B CBA3H Cc STM BOSHUK BOMpoc, Kaka rlaqKoc! 
ies gee oOecneuBaeT CyMleCTBOBaHHe KylaccMyecKorO pellleHHs sala} 
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| 2. Teopema 1. ITycmo A(t) (0 <t < 1) — noaooeumervno-onpede- 
jeHHOlL CAMOCONPsHIKeHHoUL Onepamop. IT ycme D{A*(t)] npu nexomopom 


}€(0,1) xe saeucum om t u onepamop A®(t) A °(0) yOosaemeopaem ycaoguto 
lip(l—p +s) 0<e<p): : 


| A® (¢) A~* (0) — A? (x) Av? (O) [Gy ee PTE poe} Ht EA) 


To20a cytyecmeyem onepamop U (t,t), onpedenreHNolii U CUAoHO HeNpepoieHolll 
(0 cogokynHocmu t u t= npu O<t<t<1. Jmom onepamop npu t > 
ENPepoleeH 6 CMbICAe HOPMbl ONepamopoe no coeoKynHocmu t U t, OOUA pas 
lenpepoleno Ougepenyupyem Kak not, mak u noc, yooeremeopsem y paeneHusm 


| Uli, D+AHUED)=0, U-(t,)—-UGD)A@ =0 (6) 
\ HQYANBHOMY YCAOBUTIO 
U(t, t)= (7) 


I 
| Aaa anbux 0<t<t<l,0<a<p,0gy<lte, aL Y cnpaeedausot 
vepaeencmea 


LAY (Ut, 2) A (2) 


G ) ==(0g 2 ? 
<A QUEL DA OI < Aen. @ 
cal (oom 

| YkaKeM cxemy JoKa3aTebeTBa. Onepatop U (t, t) (O0<t<t<1) crponrca 
kak mpeqet mp m-—>co onepatopos Um (t,t) =e Yr fd An. | eH (tet) As, 
Baech A; = A(t}), ty = +, t,=t, a octanpnpie tf; un OMNpeWeJIAIOTCA Ce JLYIOULUM 
[tm] + 1 +72 
»Opa3om: t; = a 


, 27=[tm]— [tm], ecau mpapad uacTb mocwJeqHero 
papencTBa > 4; ecu xe oHa< 4, To n=1. Hwxe HCMOJIb3yeTCA TJIaBHbIM 
»Opasom TO, 4TO ¢t; — ¢t;_; — BeJIMUMHbI OJHOFO NOpsyKa MaJIOCTH. 

_ Ilyets A u B— nosowKuTenbHo-onpeeveHHble CaMOCOMpAXeHHbIe OMepaToOphl 
m myctb D(A°) = D(B*). Torga 

I 1 t 

Bem ce Fit | Ae etn ey AK (A, By BM ee 2 ds, (9) 
1 Sane p 

Syecb [—Takoe wemoe uuco, uTo 9, = 1—lo€(0,0]. Ecm p<*/2, To 


p>, A(A, B) = A°BY-—J npn p=1,2...,4—1 w A(A, B)= APB — 
ea a4 
mA B" Ecna xe o> 1/,, To l=—1 wu A(A, B) = A°B? — AB”. 


h 3 


\ 


| b =e R*k-) Ak | e— (tt) 41, C nomommpto (9) ycTaHaBJMBaIOTCA 
OJIO2KUM € : I y 
puleNyIoulWe TOK AeCTBA: 
k-1 1 
= = ES (2 FA 
Ae ee — Are (tp—t1) Ako— (=>) Ai AS a a > At pete, (tp—t,) Ag % 
r=2 p=1 


t, 
sd \ Onn (t-—s) ARA (Ag, Aa) eo (s=t, 7) Arid : Yaga D oe = 4 
p 


try 
k-1 1 


=p vo ien ie Tes 


r=2 p=1 
t, 


| x \ Ape meee AAS aL Pris Ae Up aA ey (10) 
; p 


tp—1 
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(k =3,4,..., ), SABIAIOU[MeCA KOHeEYHOPa3SHOCTHBIM aHaJIOrOM "oMHOrO HHT! 
paJIbHoro TOM JeCTBA v3 (2?). 
ToxyectBa (10) nosBosMI0T OLe€HATb (paBHOMepHO 10 171) HOPMBI orepaTom 


A¥PU,AS* (gq =1,..-, 1; 0a <p) u, cnegoBatembuo, A” (t)Um (t, t) A i 
(0 Servet ie a<y), A® (t)[Um(t, t)—e-t—-) 4 O] A (a of . 
[Ip STOM HCNOMbSYIOTCA TO/IbKO HepaBeHCTBa 


JAP (t) A? (=) |< Ce, ele AMN<Cslt—aP "(9 = 1... 


BbITeKaloue v3 (5) u pesysbtaTos (15). Tleppoe 43 9THX HepaBeHCTB ABJIAeTC 
cleJ[CTBHeEM BTOpOrO, TaK KaK Bcerja 


[AATF OISCIAIAM, AMI +Cs @=1,---,0. 


PaBHoMepHo M0 fm OMeHKH MO3BOJIAIOT YCTaHOBUTb, YTO MOCseAOBAaTeJIbHOC] 
onepatopop A* (t)Um(t, t) (0 a <1l+e) cxoqurca K Mpeyesy, KOTOpbIll 
ouesnyHo, umMeet Buy A* (t) U (t, ) | 

IIpeqesbHbIM mepexojoM yerawapmnpaercs lepBoe 43 HepaBeHcTB (8) Hu Hepp 
BeHCTBO 


|| AY (t) [U (t, t) —e~ ¢-7) 4 O] A (2) || << Ce (y, a) | —* aed ie (if 


KOTOpoe, B 4YaCTHOCTH, MOKa3biBaeT, TO HOpMa omepatopa [U (t, 7) 
—e—(t-t) A] A? (x) ecTh G6eckOHeyHO MaJlaf BeJIMUMHa OTHOCHTeJIbHO t 
nopayKa > 1. Tlocsequni cbaxt u coorHowenne U (t, t) = U(t, s)U(s, t) (OKT 
<s<t< 1), BbiTeKatoulee v3 mpeyembHoro cooTHomeHnA lim||Um (t, 7) 
— Um (t, 8)Um (Ss, t)|| = 0, mosBomAIOT BbIBeECTH MepBoe H3 ypaprenuit (6). 
Bropoe 43 9THX YpaBHeHHH, a TaK»ke BTOpoe H3 HepaBeHcTB (8) ycTaHaBy 
BaloTca aHasiorugHo. Jina gToro HyKHO PpaccMOTpeTb onlepaTopbI Un(t, a 


aa fe (ty—tn—1) Ana Swe (ti—t)) Ay u yUeCTb, Chay (i t) )| = = 


C nomoubio TeopemMbl | o6o6uLaoTca Ha enyuaii olepaTopa c rlepeMeHE} 
oOsaCTbio OlpeeJIeHHA IIpHBeeHHbIe B (1?) TeOpeMbI CYHLECTBOBAHHA KJIaccuyeck| 
MW OOOOMLEHHBIX PeleHH JIMHeHHbIX H HeJIMHeHHbIX ypaBHeHHit. 

3. Q. M. KosnoB 3amMeTum, 4TO JIA KOHKPeTHBIX Audepenuva DHE 
onepaTopos B CJlyyae p= 1/, BMeCTO OLWeHKH (5) yAOOHO MpoBepsTb Taky1o 3 
ONeHKy Js onepatopa A” (iyAy (ct) — A~“(t) A? (). TIpa stom joKkasates 
CTBO TeopembI | coxpausetcsa. Mm yctanos.teno (1°) c NOMOLIbIO TeopuHn pacumpeHit 
uTO HOpMa 9TOrO onepaTopa He MpeBocxoguT C,max|o(t, x) —a(z, x)|, ec! 

x 
A (t) — saummrnueckuit onepatop (3) — (4), Kosdbdbunuenret PELEONO He sang 
or t. QTOT pesyJIbTaT MO*KHO yCHJIMTD. 


Teopema 2. ITycme A(t) —npouseoronoii saaunmuueckuti onepam 
(3) — (4). Toeda Ona aw6o2e0 p>n—1 


| A’ (t) A ® (<) ds Aw” (t) A’ (7) | — Ge (p) ymax | AiR (& x) —— (Bi, (e, x) | 44 | 
+max]a(t, 2)—a(s,x)|-+[\lolt,x)—e(s, Pap}. 
p . 

JokasatTeabeTBo. Ilycm zED{[A (t)], a v— m060H semMeHT 


L,(G). 
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OuesuyHo, 


0 


3 A~* (t)udo + 


(A (t)z, A~“ (t)v) = \ Giz (t, xX) — 
& k 


n 
i, R=1 


#2 \ a(t, x)2z-A~* (t)udo 4+ | a(t, x)zeA~” (t) vd. 
G t 


IIpeqesbHbiM nepexoyoM ycraHaBsMBaeTcs, YTO AIA moore z€ W} (G) npapaa 


\ 1 
aCTb 9TOrO paBelcTBa paBHa (A“(t)z, v). Wlonarana z= AW?” (t)Un, THe 
} — JuOOoH sviementT us L.(G), nomyuum 


n 


(A (t) A~* (x) u, v) = Se. 5) ae AW (7) ue ie A(t) odo + 


Gi, k=. 


4 \ a(t, x) AW® (2) uA? (t) udo + \ 3 (t, x) AW” (=) us AW (t) v dl. 


G 10) 
AnaJIOrHdHO AIA JHOObIX WU WU MOKa3bIBAeTCA, AUTO 


n 


(ADAM u,0) =) Daal) Qe AMM) uA AM (odo + 


Gi, k=1 


a \ a(t, x) A~* (2) u- A? (t) vdw + \ a(t, x) AW *(<)t-A—*(6) vl. 
G 10 


| Cpapunpas Ba mocueqHMe paBelcTBa, YUHTbIBas, UTO 
=a 1 Ste: : 
A“*()|< >, |grad A*(HI<, 


NIpiMeHAad Teopemy ‘BuloxKeHHA C. JI. CodomeBa, momyuum (12). Teopema 2 
Kazaa. 

C momombio TeopemM 1 u 2 ycTaHaBJINBaIOTCH TeOPeMbI CyYIIeCTBOBAHHA 
JeIeHHH JIMHeMHbIX HM HeJIMHeMHbIX MapaOouMuecKHX VDarHeHHH C 9JIJIMNTHYCCKHM 
|mepatopom (3) — (4). 


Boponexckult Tloctynuaog 
C@JIbCKOXOSAHCTBEHHBIM =HHCTHTYT : 24 VII 1958 


UMTHPOBAHHAS JIMTEPATYPA 


me’ T) Kato, J. Math. Soc. Japan, 5, Ne 2 (1953), *M. Vi. Buin xk, Maren, 
Hopx., 39 (81), Ne 3 (1956). %O. A. JlaguxencKas, Mate. cOopH., 39 (81), No 4 
956). * O. A. JlagpmweuckKas. Marem. c6opn., 45 (87), Ne 2 (1958). 
IM. A. Kpacuocenbcekuit, C.F. Kpehu, Tp. 3-ro Matem. chesqa, 3, 1958. 
me A. Kpacnwocenapexu t,, CT) Kpeteu,, Il. E, Cob6omesckuh, JAH, 
Be Ne 1 (1956). 7M. A. Kpacnoceabcexui, C.T. Kpenu, Gk IE, (G OGr ter 
MescKkui, JIAH, 112, Ne 6 (1957) ®&C.Tr. Kpetu, NeE. CoOonescku ih, 
}AH, 118, Ne 2 (1958). ®C. 1. Kpefiu, AH, 114, Ne 6 (1957). Tne eG o1010- 
Wee c Kui, JAH, 115, Ne 2 (1957).- “TIE. Co6Oomenc Kuh, JIAH, 116, Ne 5 
f957), WI. E.Co6Oonesncekudl, JAH, 122, No 6 (1958). Pe IK ee, IDI 
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Tloxnzagp Akawemun BL CCG. 
1958. Tom 123, Ne 6 


TEOPHA YMPYIOCTE 


J. i. UBJIEB 


OB OJHOM UACTHOM PEWEHHH OBLIMX YPABHEHHH TEOPHI 
HAEAJIbHOM MJIACTHYUHOCTH B WHJIMHAPHYECKHX KOOPMHATAY 


(I]pedcmaeaexo axademuxom IO. H. Pa6bomnoeoim I VIII 1958) 


O6umme ypaBHeHua TeOpHH UfeabHOH MvlaCTHYHOCTH B WAJIMHApHyecKHY 
KOOPAMHaTax TIpH yculoBHH nvlacTHuHocTH Museca 3amuilemM B Buse | 
: 


Oo 4 OT Ot 
e 00 ez ° 9 
de + “.. 00 ae 02 = Sb Ko om 0, 
hs 4 Oo Ot 2 | 
08 0 0z 08 = 
Ot 4. OTe, Oc a | 


| 
(85 — 9)® + (20 — 85)* + (9s — 25)* + 6 (rd0 + he + he) = OR 


P p Pp p p 
& = &% = 2 = Yoo = Yoz ‘ee — (: 
255. Gp, —C7, 269 —\9,— 5, 25;— 9, SS): 3766 pepe 
TYE 9p, Too,--- — KOMMOHEHTHI HalpsxKeHHa; K,,...— MaCCOBbIe -— 
oP eq) + +» — KOMMOHEHTEI CKOPOCTH MacTHYecKOH jecbopmattun. | 


B JasbHelitem OyjeM ovlaraTb yupyrve JecsopMallHH MpeHeOpexHMO MaJIbIM 
M10 CpaBHeHHIo c mslacTuyeckumu. [IpeqnonoxKuM, 4TO B Tele 3aqaHo Temnepd 
TypHoe Mose; Tora, peqnowvlaraa, YTO BJIMNAHHE TeMMepaTypbl CBOAMTCA K oS 
HOMY paClIMpeHHIo MaTepHasia, MOJIOX%KHM 


e=eetalT, ep=ehtal, epee + aT, 
af feds) = Yeo: Voz om be nf ez = ee 


| 


PAC &,, Yo9> - - « — KOMIOHEHTbI CKOpocTH AecpopMaltun; T — Temnepatypa; « — Koa 


(PHUMeHT JIMHeMHOrO pacuiMpeHHsA. 
M3pectTHo, 4TO 


_ Ou De _ Ow 
Ory aarp Go Dk a eras * ( 
BEhOU v 1 Ou » 1.40% du \"0u ow | 
Teo Gop tp 08? Tor 6 00 tar? Yor ar tap 


| 
rye u, Vv, W — KOMMOHEHTHI CKOPOCTH mepeMelleHHs. | 
Ilpeqno0xKuM, 4TO HH Offa W3 KOMMOHeHT He 3aBucnT oT yrua 6. Jlane 
pe MOIO%KHM, UTO | 
Ke = 1. (0), Kea0) i = const: (¢ 


Takum o0pa30M, BAOulb OCH p JONycKaeTcs elicTBHe, HalIpumep, WeHTPOOe2xKHbI 
CHI, a BAOJIb OCH Z JleHCTBHE CHJIbI TAXKECTH. 
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IIpeqnotoxum, utro T = T (0), =a(T), R=kR(T). Vlocnequee osnayaer 
3ABHCHMOCTD Nipefedia TeKyyecTH OT TeMnepaTypbl. OuesuyHO, TO TeMlepatypa 
MOXKET 3aBHC€Tb TaK2%Ke M OT BpeMeHM, KOTOPOe BOlieT KaK NMapamerp. 

Hckomoe pewenve nomyunm, npeqnonaraa 


te = my +2, a= t9(0), u= Ue), v= v6), (7) 


Ne M,, My — NOCTOAHHEIe. 

OuepngHo, 43 (7), (5) u (3) cneqyet, 4TO t%, = 0. 

_ YUNTbIBAA IIpHHATHIe NMpesNONOAKeHHA, 3anMuieM ypaBHeHua paBHoBecus (1) 
$ Buyle 


TF — 9 At o9 2759 


0s, 
° Sle = 0) apes o = 0, Oz = — (2m, + Kz). (8) 
M3 (8) nomyuum 


dc, 
eT 


2 —C1/p, 0, = —(2m, + Kz + 62(p) (C; = const, i= 1, 2,.. .). — (9) 
M3 (3), (4), (5) nomyuum 


du u ,'fow 
IipeqnomoxuM, 4TO “ + 7 aoe 1 eaaGe, se =— Cy; orca Haliyem 
4 * 
“= — [\ eer Cio Cs] , w=—Ce2+w*(0). (10) 
Hanee u3 (3) u (5) Haliyem 
4 il 3(C uh 
=F (%ot%)—FIO(%—), fe=—et I. (i) 


IloqctaBsiaa BbIpaxkeHve (11) B ycsioBue muacru4uHocTu (2), nowyuHM 


4 ee Va ad — 7, 
co noe  (), eG) Fe ea (12) 


V3 (8) u (12) Hatem 

| = (0) +4(2), 90) =—\(AP + Ke) do + C., (13) 
) 20 = 9 (0) — Fp) + 9 (2). 

| V3 (11), (13) u (9) noswyaum 

. = — (2m + Kz)z + 9(e) — oF (o)(L +7 9), $(2) = — (2m + Kz)z. 
| JlaA onpeyesenua KOMMOHeHT VU H W OyJeM HMeTb ypaBHeHHs 


| Yoo Yoz _ 3(du | dp —aT) 
ae cae XO 55 apeton 


To9 , 
aH a, may 9 
ae 
\) 00 ez 
_ Orcioya sierko HaliTH 
| o =p (Vee dp -+Cs), w= — Cz +x (0) roe de + Ce. 
} 
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TlonyyeHHoe peuleHHe COOTBeTCTBYeT BHHTOOOPasHOMYy MlacTH¥eCKOMYy TE 
YeHHIO HeabHO WwiaCTHueCKOrO MaTepHalla M@KAY COM2KAIOWIMMUCA IWepoxo 
BaTbIMH IMJIMHApHYeCKHMU MOBepXHOCTAMH HM COepxKHT B CceOe MHOFHEe H3BeCT 
HbI€ YaCTHBIE PeWIeHHA MIOCKOH H OCECHMMeTPHYHOH 3aauH TeEOpHH UeabHO! 
mulacTHuHOcTH. OHO BKsIOUaer B CeO, HallpHmep, usBecTHOe pemeHue [IpaHy 
TIA O CKATHH MaCTHYeCKOM MACCHI ABYMA WepOxoBaTbIMM MIMTamH (*), pele 
Hue Kapateogopu u LImugra (?) (cm. Taxxe (°, *)), pemenne Xuma O BbIqaBIN 
BaHHH TWaCTHUeCKOH MaCCbI U3 CxKMMAIONLeHCA WepoxoBaTOH BTysKH (°), pe 
weHue apTopa (°), o606maa BCe 9TH pelWeHHA Ha Clyyal eHCTBHA MaCCOBbL 
CHI M TemmepaTypHoro p19. 


VUuctatyT MexaHuKu Tlocrynua0 
Axanemuu HaykK CCCP 23 VII 1958 


. 
LWUMTHMPOBAHHASA JIATEPATYPA 
1L. Prandtl, Zs. angew. Math. u. Mech., 3, H. 6 (1923). 27 @ Grataaatals 4 
dor y>.D..S han id +, Zs: cangew.) Math: vit. Mechs13,7b1s9 6s (1923)> a2 Ba Ba Gorm 

JOBCKHH, Teopua nmactuunocru, M., 1950. 4C. IT. Mu xauu, OcnHopupie ypaBHeHu: 

MaTeMaTHUeCcKO TeopuH mmacTuuHoctu, M3—q. AH CCCP, 1934. ® R. Hill, Mathematic 
on of Plasticity, Oxford, 1950. § T. 1. Useaes, Ilpuxn. matem. u mex., 22, a | 
58). | 
| 
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| Jonuaye Akagemun nayr CCCP 
; 1958. Tom 123, Ni 6 


TEOPHA YIHPYFOCTH 


A.C. YONAHY 


CMEWAHHAA 3AQAYUA JIA YNPYFOrO CJIOA 


(ITpedcmasaexno axademuxom H. H. Mycxeauusuau 4 VIII 1958) 


_ B xacrosjei paOore Jao TouHOe pellieHHe MpocTpaHcTBeHHO! 3aauN TeO- 
MM Yylipyroctd JIA HNeorpaHuyenHorO ciIOA (— oo Cx, y<0o0o, 0<2z<h), 
OAHOK TpaHHyHOH MocKocru (z = 0) koToporo 3aqaHbl ynpyrue nepemenenua 
}, 0, W), a Ha [pyro wanpsxKeHHA (97, tx, Tyz)- 

| Jia pelienua nocraBsieHHOH 3ajauH MpeycTaBuM MepeMenlenua uw, v, W Yepes 
PTbIpe TapMonvyeckHe *PyHkUHH (Dy, D,, D,, Dz) [ankosusa — HeliGepa (?,?). 


OF OF 
2p = — a a =) Dy, PNG a ++ 4 (1 — v) ®,, 


(1) 
uw = — 4 4(l—vo,, F =O, +[@, + yo, +20, 


}.— MOJyJib CyBHra, vy — KoadduuveuT ITyaccona). 
IIpupeyeM Tak»ke BbIPaxKeHHA JIA BXOJAULUX B PpaHHUHble YCJIOBMA Halips- 


. 


> 


_ aD; 0°, a®; , a, QD, , FD, | _ Ds 
f= 2(1—») Bt aa + St Gy) — (ea tae +2 ae) 


Bey iy wl v) Ame Nga Gye) eo) Pie (2) 


D = (1 — 2») O, — 0 — (x SP 4 y 5 4 2), 


Tlonb3yxAcb I]PpOH3BOJIbBHOCTBIO OHOK M3 BXOJAHUINX B peWeHne TapMOHHYeECKHX 
WHKUMH, JLOTIOJIHHM TpaHnuAble yCJIOBA 3aJaun 
U|z—9 = Up (r, g), V|z=0 == Uo (i. ¢), W |2—o = Wo (7, 9), (3) 


Orlzeh = OM, Os. Tex leak = trl, co) aN ap Ra ed Car) 


, O, 2 — WAJIMHApHyeckKHe KOOP {HHaTBI) ese Cle YIOWLMMH JBYMH JONOJIHMTEeJIb- 
)IMH YCJIOBHAMH:. 


Pico ly Olen. (4) 


ov sTom gua cynKunit M, u WD, cpasy nomyyatorcs pa3jlerbHble KpaeBble 
| opus: 


| dD, 
2(1 av) oO, = Sues (r, $)s 2 (1 = Bar cf =a *), 
0® “ (9) 
20—)@,| Spo(r, 9), 20—)SF) Hw, 9) 


Ecam cuntarb (byukunn ©, u WD, HalieHHbIMH, TO MbI IpHXOJMM K KpaeBo 
gayjaue Ia rapMOHMyecKHX dyHkuHi Dy uw Ds Mp CMellaHHbIX TrpaHHdHb 
YCJIOBHAX Bua * 


Oo |= agg (to + yr) = File, @), 


ryan) oO (ofA) | 
[3 nas CN sake = Qu) + (x aa ae = F2(r, 9), ; 


dD, 0D, AD) FO, | 0, ) BS 
[2(1—») Oz =F Get aeazt a aH “s 02? Ty dz* 2b 


od ce) 
—2y (Fe a hag Pa “ 
dM; a® Xt, FE YT 
[= 29) ire mea 


TouHoe pelleHve MOJIYYeHHOH CMelWaHHOH 3ajlayH TeOpHH NOTeHWMasla MOKE 
ObITb HafileHO C MOMOU[bIO HHTerpasbHoro mpeo6pasoBaHHA XaHKewis. 

ByyemM uckaTb rapMoHuyecKkHe dyHkuHH ©, u 3 B BHJe CJeAyIoulux pas 
JloxwKeHHH mo dyHKuuam Becceus: | 


| 

0 ( 

s an (Ag ch Xz + BS sh 2z) Jn (Ar) dh. | 
0 


n=—o 


o= > ene | (At ch iz + BY sh hz) Jn (ar) dh, 


®; 


Togctapaiad (7) B (6) nu mpeyctapaaa pyuKunn Fz (r, ~) (Rk = 1, 2, 3, 4) B Bu 


COOTBETCTBYIOWIUX pa3ssoxeHHi (3,4) 
Fil, ¢)= > ee fr) Jn (Ar) AAA, 
n=—o 0 
1 8) Pa 
i) — =| Ake (Ar) r dr \ Fi (e p) en? doe, 
0 0 


f 
HeMe\IeHHO HosyyaeM Jit HensBecTHbIX BemMuMH Aj, Bo, As, Bs a 
vo oe | 
JIMHeHHBIX asireOpanueckux ypaBHeHHit. | 


Tak Kak 43 Nepporo ypaBHeHua (6) cpa3sy HaxoquTcs BemuunHa Bo = Afq (& 
a M3 BTOporo ypaBHeHHs (6) uMeem cBa3b (3 — 4v) Az — Ap = fe (A), TO Aer 
(PaKTHYeCKH CBOJMTCA K PeleHHIO CHCTeMbI JIBYX YpaBHeHHli | 


-— [(1 — 2v) shy + y chy] As + [2(1 — v) chy — yshy] BS = $f (9), 
— [2(1 —v)chy+ ysh¥] As + [(1 — 2v) shy —y ch x] Bs = $2 (7) 


C onpeyleJIMTeJIeM 


D (1) =(8—4y) shy +2 +4(1—9)? (y=), (1¢ 


IIpHueM BBeJICHbI o603HayeHHA 


oi =Michy—fashy+—fs, d= dfishy—fichy+f% (UI 


* Tpe6yetca TakxKe, 4TOObI pH r— co dyHKNHU Tankxosuya — Heii6epa umenn nopaad 
1/r, a ux npousBoqHEle — nopagok 1/r?, yem oGecrewuBaeTca OmMKHOe NOBemeHHe cMeLL: 
HHH H HalpsxKeHHii Ha OecKoHeyHOcTH. CooTBeTcTBYIOULHM YCJIOBHAM Ha O€CKOHEYHOCTH JOJDKH| 
TaKXKe YAOBNCTBOPATh PYHKUMK, 3aaHHble B MpaBblx uacTax (3). | 
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a B KavyecTBe IPHMepa paCCMOTpHM CJIOM C 3aKpelJIeHHbIM OCHOBaHHeM (z == 0), 
eopmupyeMblii KacaTebHO cusoli T, mpHsoxKeHHOl B TOUKe (0, 0, A) B Ha- 
(paBIeHHH ocH Ox. 
Tak Kak B pacCMaTpHBaeMOM Cylyyae Uy = Uy = Opa = t, —— 0 TO. Ona): 
. Aaa D, uMeem kpaeBble ycoBua 


0®, 
Oz 


®,|.=0, 2(1—y) 


z= 


Dies, ©). (12) 


Paciipeyenna cuny T no Kpyry payuyca ¢, pHMenaa mpeoOpagopaHHe 
CaHkeJIf HW Mepexoqa B MO/lyYeHHOM pellieHHu K Mpeyery mpw e—>0, Haxoqum 


4 C sh Az 
®.= pa \ a Jo (Mr) dh. (13) 
0 


IloqcraBiaa HalijjeHHoe BbIpaxeHne ®, B npaBble YaCTH OCHOBHOM CHCTeMBI (6) 
pasJiarad NOwyyeHHble (YHKUMH B MHTerpasibl XaHkeA, HaxOJMM Cysleyloulne 
bIpaxKeHuA JIA PyHKyHH Dy u Os: 


®) = cos@ \ Aj ch hed, (Ar) dh, 


0 


q 


©0 (14) 
DP. == cos ¢ | (Asche 2- Basil) a (Ar) X dh, 
0 


‘eee 1 Th shy 
toe A cen osemin ta) are 


(aHleHbI H3 CHCTeMbI (9) MIpH CJIeqyIOUIHX 3HaveHHAX ee MpaBbIX yacTei: 


Th 1 Th 
=—-e7—[! Bn] = 99) 7p =—pacytht (15) 


IIpupeyem BbipaxkeHve JI KaCaTeIbHOrO HalpsxKeHHA %%) ==Tzx|z-) B 3ale- 


, a BelMuHHE! A; nu B3 JOUKHbI ObITb 


th y 
Y 


oo oc 
fy Th { A( shy Di (y) [41 A) ie 2 | 
fe, = 5 {- | shity JAsht) kGX \ Diy) ; cos 2p — dJg (Ar) cos? p| A dhe, 
: 0 
(16) 
‘ye BBeeHO OO603HaueHHe 
Y (f= 20)? 
Diy) = 2 (F =») shy 2 gee th SE: (17) 
| @Mu3HKO-TeXHHYeCKHH MHCTHTYT Tloctynus0 
: DE Neate Hayk CCCP 8 VII 1958 


UHMTHPOBAHHAS JIMTEPATYPA 


| 17]. ©. TWanxospuu, Teopua ynpyrocm, 1939. ?T. Heto6ep, Konmentpannsa 
hanpaxenni, 1947. 3T. H. Batcon, Beccenesst pynkunn, WI, 1949. 4H. Cueg- 
-oH, Ilpeo6pasosanua Pyppe, WI, 1955. 
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Jloknayn Akagemun navr CCCP 
1958. Tom 123, N 6 


ACT POHOMH 


r. M. WJC 


OBLJEE BbIPA)KEHHE [JIA ®AZ0BOH MJIOTHOCTH KOHEUHBIX 

CTALLMOHAPHbIX OCECHMMETPHUHbIX CAMOrPABHTHP YFOWIMX 

3BE3]QHbIX CHCTEM HW UX AHSSEPEHLMAJIBHOE 
OCEBOE BPALJEHHE 


| 


(ITpedcmaeneno axademuxom B. I. Pecenxoesim 8 VIII 1958) 


@azoBai miotHocTs VY’, Gyzyun (no Teopeme JInysunna DY’ / Dt = 0) une: 
rpaJiOM J[BWXKeHHA, MOMKeT ObITb NpeCTaBsIeHa B BUe MPOHSBOJIbHOH PyHKIUAH 
OT JOOOH NOHO CHCTeMbI COOTBETCTBYIOUIMX He3aBHCHMbIX WHTerpaJIOB [[BYDKe- 
Hua (Teopema Jbxuuca (1)). Y camorpaBHTHpyloulMx 3Be3HbIX CHCTeM CO CTa% 
IHOHAPHbIM OCECHMMETPHYHBIM TOTeHIHaJIOM 


D = O(R, 2) (y 
aHaJIOPMUHbIMH CBOHCTBaMH HOJIMKHA o6aylaTb IIPOCTpaHCTBeHHaA IIJIOTHOCTH 
MaccCbl 

ee OREN. (2 


cBA3aHHasl| C HAM ypaBHeHvem Ilyaccona 
0? 1 dO (erat) 


4nG3 = — 5-7 SF (3 
a Takxke, BOOOULe TOBOpA, HW (ba30Ban MVIOTHOCTD 
a PR: 26 UR, Uz, Us); (4) 
CBXA3aHHaA C ) COOTBETCTBYIOULHM MATerpaJIbHbIM ypaBHeHiemM 
+400 +00 +o0 
a= \ { \ Y dopdozddy. (5) 


OS 


B oOmee BbIparkeHve JIA Tako (cba30BoH MIOTHOCTH B KavecTBe He3aBHCH- 
MbIX aprYMeHTOB MOryT BOTH JIMilb OJHO3HAYHbIe OCeCHMMeTPHUHBIe pyTel pale 
JBYXKCHUA OTEJIbHOM 3Be3J[bI 


If — I (R, Z, UR, Uz, Us), (6) 
Digit OD ws a 7 21 25 aD al , a db | 
Di = VR ce ie Uz - az ++ aoe =O Uy OR Up l Oe dv, aD (7) 


Tloyqo6upmmu WATerpaJlaMHW JBUXKCHHA ABJIAIOTCHA: WATerpadJl SHEPrun 


L720 = Oe), (8) 

. 

HHTerpaJl KHHETHYeECKOrO MOMECHTa OTHOCHTeJIbHO OCH CHMMeCTpHu | 
I, = Rog (9) 
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TpeTHH MO cyeTY OAHO3HAYHbIM OCeECHMMETPHUHbIN MHTerpadl JBUKeHHA 


Iz = Ts, (Rk, é, UR, Uz, Us), (10) 
30AMIMHCH TIpH ccbepuyeckol cuMMeTpuM HoTeHiMasa 
@ = O(r) = O(VR?+ 2) (11) 


ccbepuuecku CHMMeTpHuHOu CYMMe KBaJ[paTOB MWMHTerpaJIOB KHHETHYCCKHX MO- 
|©HTOB OTHOCHTeJIbHO Tpex KOOP]WHaTHbIxX ocel 


! 


i = (XVy — yx)? + (yUz — 20,)? + (20, — x02)? = 
a ru? — (rv)? = r? (v? — v2) = (Ro, — 20g)? + (R? + Zor (12) 


YeTBEPTbIM He3aBHCHMbI| OJHOSHAYHbIM OCeCHMMeTPHUHbIM MHTerpasl WBHOKeHUA 
I.(R, 2, Up, Uz, V9) CYHWIECTBOBATb (pakKTHYeCKH yxKe He MOET. 

| JielicTBuTesbHO, BbIpaxKad B HEM KOMIMOHEHTbI CKOpOCTH Yepe3 MHTerpaJibl 
ysmxeHua J; (8), Jy (9), /3 (10) u pasnaraa ero B crereHHo paq Makmopena 
fHOCHTeJIbHO J, Nouwyyaem 


Iq = La (Ry 25 Lay Tay Te) = Di b0(R, 2, Ly, Ts) B- (13) 


k=0 


Eciu B HavaJIbHbIq MOMeHT y KaKOi-IMOO 3Be3QbI v9 = 0, TO 3TO ycIOBHe 
IXPaHHTCA HW B JaibHeHuiemM, J2= 0 u ee OpOuTa NoMKHA HAXOJMTbCA WeMKOM 
HayabHOl miocKocTu } = 9, mpuyem Ja (R, z, Ji, 0, [3) = bo (R, 2, M1, Js). 
@ro0aa T1OCKasd OpOuTa, ONpeenmsemasd 3ayaHueM Tpex He3aBHCHMbIX OMHO3HAay- 
pIX HHTerpaoB ABuxKeHHA /1, J3 u Ja (HHTerpan WBY>KeHHA [2 B paccMaTpuBae- 
DM ciyuae OOpamaeTca B TOKeCTBCHHbIM HYJIb), MOsKHAa ObITh OHOMEPHOH 
jm (Ip yCNOBHH, YTO HavabHad CKOPOCTb MeHBIe COOTBETCTBYIONLeH Mapado- 
TUeCKOH CKOPOCTH yCKOJIb3aHHA H3 CHCTeMbI) 3aMKHYTOH. OHakO, cya m0 
MBECTHbIM UaCTHbIM PeleHHAM OOmeH Npo6smempl Beprpaua (®,?), HMeIOTCHA OCHO- 
HHA TOsaraTb, YTO BCe OrpaHHUeHHble MIOCKHe OPOHTHI MOryT ObITb 3aMKHY- 
MH JIHIUb B HCKJIIOUMTCIbHbIX, HAKOFa MOJIHOCTbIO He peaM3yIOWMXCA WIA 
e3IHbIX CHCTeM ciyuaax (ccbepwuecKH CHMMETPHUHDIt MOTeHUMa TOUeTHOH 
|(H1 OJHOPOLHO pacnpeseseHHOH Maccbl). CeOBaTeIbHO, Y PeaJIbHbIX 3BE3HbIX 
-cTem dyuHKund 0 (R, z, /1, Js), urparoulad PO HHTerpasa NBUXKEeHHA AIA pac- 
HaATPHBaeMBIX 3BC3, JOKHA 3aBHCeTb OT MHTerpasoB WBuxKeHHA /1 u Is, T. €. 


Po(R, 2, 11, 13) = Go Ua I). (14) 


| I]puMenaad anaJiorMuHble paccyxKeHHA K MHTerpaJly ABHKeHHA 


Ic 


I4— 9 (/1, Is) (15) 
i Is 

MOCJeAOBATeIbHO K JPYrHM COOTBETCTBYIONIMM HHTerpasaM BM>KeHHA, 
Iyyaem: 


be(RyY 2h Is) =o, Hh, fe), BAT 2, 6 (16) 


-@. pacCMaTpHBaeMbIii NIPOH3BOJIbHbIM UeTBeEPTbIH OMHOSHAYHbIN OCeCHMMeTpHY- 
lia wuTerpa yBuxenua J, (13) qelicTBHTebHO He MO?KeT ObITb He3aBHCHMbIM 
‘ MepBbIX TpeX HHTerpaJiOB JBHXKeHHA: 


co 
k 
ta = Se, Ch 1) Lae Wa) 
k=0 
Takum o6pasom, B oOuLeM CITY dae OCeBOH CHMMeTPHH CTalWoHapHoro O- 
*HU Masa (1) MO*KeET H JOJLKCH CYIUIECTBOBATb TOJIBKO OJ/MH He3aBHCHMBIH (Gar 
995 


uHTerpasia sHeprun J, (8) HM WHTerpasia KuHeTHYecKOrO MoMeHTa J, (9) OfHO3HA" 
HbIt OCeCHMMeTpHUHBIi wHTerpat BuxKeHHA [3 (10), T. e. B COOTBeETCTBYIOLIE 
oOulee BEIPAKeHHE JIA (asoBolt MoTHOcTH ‘Y’ paccMaTpHBaeMbIXx SBESHBIX CE 
cTeM B KayeCTBe He3aBHCHMbIX apryMeHTOB MOryT HM JOJIKHbI BOTH, eae 
LIMpOKO pacripocTpaHeHHOoMy MHeHMIO (*,*), He NATb, HO M He ABa, a TPM OH 
3HAYHbIX OCCCHMMETPHYHBIX HHTerpasia J[BHXKeCHHA OTJEJIbHOH 3Be3)[bI: | 


Y= Ph, Io, 1s) = ¥ 7/20? — D(R, 2), Roo, 1s). (1 


V3 KuHeTuyeckoro ypaBHeHua (7) JerKO BHJeTb, YTO B JIKOOOM paccmaTpi 
BaeMOM HHTerpasle J[BHxKeHHA (6) YeTHAaA WH HeEYeTHAH OTHOCHTCJIbHO Ug YaCTH 
COBOKYMHOCTH BeJIMYHH Ur M Vz CaMH M10 ceOe JOJDKHbI ABJIATbCA WHTerpaJiaM 
yeroKenua. B cHury CBoeli €(MHCTBEHHOCTH TpeTHH He3aBHCHMbIM MHTerpad JBI 
enna J, (10) Bcerya JOJDKeH CBOJMTbCA K OHO M3 Takux yacTel. M3BecTHB! 


* 2] 
yactublit ero Buy J, (12) (mpH cibepuuecKoH CHMMeTpHH NoTeHIMasla) Mosse 
JideT CUMTATh HHTerpas! BMKeHHA J, YeTHDIM: | 


I3(R, 2, UR, Vz,—Ug) = 15 (R, 2, UR, Vz» Us), (1s 
I3(R, Z, — UR, — Uz, Vs) =13(R, Z, UR, Vz, Ug): (2¢ 


Vuterpan sHeprun J, (8) ABsIMeTCH UeCTHbIM OTHOCHTEJIbHO BCeX KOMIIOHEHTC 
CKOpocTH, a WHTerpayI KuHeTHYecKoro MoMeHtTa /, (9), Oyy4H HeYeTHBIM OTHE 
CHTEJIbHO Ug, ABJIA€TCH UeCTHBIM 0 OTHOLICHHIO K Up HM Vz. B pesysbrate @. 
30Baa muoTHocTb (18) qouKHa ObITb YeTHOH OTHOCHTEJIbHO COBOKYNHOCI 
BeJIM4UHH Up H Uz: | 
W(R, 2, —UR,— Vz, 09) = L(R, 2, UR, Vz, Vp)- (2! 


| 


IIpu sToM | 


+00 +00 +00 | 


R= \ \ \ Vp V dupdvzdvy = 0, 
scat pana? | 
eas \ \ \ vz ¥ dp duds = 0, (e 


00) —=00) =—60) 


T. €. BOSMOXKHbI€C CHCTEMATHYeCKHE JBHXKCHHA 3Be3QHbIX IeHTPOHOB B CTAaILHe 

HapHbIX OC€CHMMCTPHYHBIX 3Be3[HbIX CHCTEMaX CBOAATCA JIMIUb K Juddeper 

IMayIbHOMy, BOOOM,e TOBOps#, BpalleHHIO BOKPyr OCH CHMMeTPHH C HeKOTOpC 

CKOPOCTbIO | 
002100 =]-00 

Ug RASS \ \ \ Ug VY durduzduy = 0. (2. 


—6O —cGo —O 


Tem caMbIM JIM TaKHX PeaJIbHbIX KBa3HCTAIMOHapHbIX OCeCHMMeTPHUHB 
SBe3HBIX CHCTeM, kak TalakTHKa HW NpaBHJIbHble BHeraJlakKTHYeCKHe TYMaHHOCT: 
TeopeTHYeCKH OObACHAeTCH OCHOBHOH HaGJOAaTebHbIM (bakKT UX KHHEMATHKH - 
AudpepeHivasbHOe OceBoe BpaltyeHue (1,°,°). 

Haamune Tpex HesaBHCHMbIX OJHOSHAUHbIX OCECHMMETPHYHEIX HHTerpa 
ABWXKCHHA, BXOJAMJMX B KaYeCTBE H€3aBHCHMbIX apryMeHTOB B OOmee BHIPAK 
Hue (basoBon moTHOcTH ‘f" (18) npH OceBol CHMMETPHHM CTalMOHapHOrO NOTeHIM 
Ja (1), TeoperuyeckH OGbaACHAeT HW BTOPOH xXOpOWO UBsBeCTHbI HaGmOLaTeN 
HbIi (akT W3 KMHeMAaTHKH Hamel TamtakTHKH — TpexocHocTb pacmpeyeeHnt 
NeKYIAPHbIX CKOpocTeH 3Be3y (1,”): 


TR ae (v9 — oy) @ 
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| Tlpn ccbepvyeckoH cumMerpuu craluMoHapHoro moTeHMasa (11) B cbasosy1o 
porHocTp ‘f (18), aBAsioMLyroca COMM pelleHuemM COOTBETCTBYIOUerO KHHeTH- 
*cKOrO YpaBHCHHA, MOryT BOTH B KaYeCTBe HE3aBHCHMBIX aPryMeHTOB TOMbKO 


}PePpHNeCKH CHMMETPHYHbIe YeTHbIe HHTerpatbl ABMxeHHA f1 (8) u Is = [5 


(2), a ee 3aBHCHMOCTb OT He OGslajaroulero ccepHueckol CHMMeTpHeH HeyeTHOrO 
arerpasia KHHeTH¥YeCKOrO MOMeHTa /2 (9) aBTOMaTMYeCKH JOJKHa uCcuesaTb, 
€. B CTaI[MOHApPHbIX CPepHueCKM CHMMECTPHUHHIX 3Be3/{HbIX CHCTeMax C HeNpe- 
IBHOH (pasoBol moTHocTHIO V(r, V) WOKHbI OTCYTCTBOBaTb KaKHe Obl TO HH 
WO CHCTEMAaTHYCCKHE IBH2KCHHA 3BE3QHbIX ILCHTPOHOB (B TOM UNCMe HM HX OCe- 
he BpauyeHne): v9 = 0. 

| Takue HeBpaljatouqmeca ccbepHueckH CHMMETpHUHbIe CHCTeEMBI MOryT OOpa- 
PBBIBATbCH H3 OObIYHbIX HE CJIMINKOM CIVIIOULCHHbIX BpallarouluXxca OcecHM- 
PTPHUHbIX 3Be3QHbIX CHCT€M, paKTHYeCKH YyTPaTHBIUHX B XOMe SBOVIOLMH 


HHO, 4TO CpeAH ralakTHK OOMerO NOWA HaGIOMaeTCH PpOMaHOe KOJIMYeCTBO 
OOJbINMX COBCEM KPYIVIbIX, cCbepHuecKH CHMMETPHUHbIX PralakKTHK M MpaKru- 
°CKH Y2KE COBEPINeHHO OTCYTCTBYIOT JJJIMMTHYeCKHE FaslakKTHKH C YMepeHHbIM 
‘THHHBIM CKaTHeM, B TO BP€MA Kak Cpe cTaTHCTHYeCKH Oomee MOJIOAbIX 
‘}lakTHK B CKOMJICHHAX JOMHHMPyioT ele Kak pa3 moceqHne (%). 


ActpousuyeckHi HHCTHTYT Iloctynusto 
Axayemuu Hayk Ka3CCP 8 VIII 1958 


UMTHPOBAHHAS JIUTEPATYPA 


1]. I. Wapeuaro, Kype 3pe3quoi actponomuu, M., 1954. * @. P. My ab- 
‘fou, Bsegenwe B HeGecHyio mexanuxy, M.—JI., 1936. 3M. A. Kopaapcekuit 
30paHHble paOoTnl no acrponomuu, M.— JI., 1951. *C. Waungzpacexap, Ilpununnpi 
he3qHo funamuku, VWJI, 1948. ® H. C. Van de Hulst, E. Raimond, 
van Woerden, Bull. Astron. Inst. Netherl., 14, Ne 480, 1 (1957). °C. B. luKxeap- 
ep, JI. 1. Metuxk, Vas. Kppimcx. actpous. o6ceps., 18, 198 (1958). 71. fF. Ky s3- 
uu, Ily6n. Taptyck. actpou. o6ceps., 32, Ne 5, 332 (1953). ® T. A. Are xk «4, Actpon. 
ypH., 35, Ne 1, 26 (1958). ® K. B. Kappaiexaa, Bectn. JIFY, Ne 1, 148 (1958). 
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Hornann AKkagemunu Hayk CCCP 
1958. Tom 123, Ne 6 


PHSHKA 


B. Tl. FAJIAHKO w J. .9. MAPTAMAHHK 


) KOPPEJIALMOHHBIX ®YHKUMAX JIS CHCTEMbI OJMHAKOBbIX 
SAPSDKEHHbIX YACTHIL 


(ITpedcmaeaexo axademuxom H. H. Boeoao6oeum 18 VII 1958) 


OcHoBHan 3ajlaya TeopvH CTaTHCTM4¥eCKOrO paBHOBeCHA CHCTeMbI YaCTHIL, 
OCTOAMaA B HaxOxKeHHH (PPyHKIUMH pacripefenenHA fs(Gi, Jo, ---, Gs) AA NOQ- 
mcTeM 43 JOOoro uNCyIa s YacTH, cBeqeHa H. H. Boromo6ospm (1) kK unTe- 
PHpoBaHHio WeNOuKH ypaBHeHHli 


Ot, Te) Ree ee a mse fa) 
pete —~e Y 0@—4)+ 


L 
1<kKs, k#i 


A OD. (4:7 4544) 
ee maa et (1) 


(ety ee eS, 


PH rpaHHYHbIX YCJIOBHAX MH HOPMMPOBOUHbIX COOTHOLIeCHHAX 


Ba: 9)—> |] 1,4), 1¢,-G1-%: tim V> Vf, (g) dg = 1, (2) 


1<igs 


qe O(g,—q,)— MOTeHIMabHad 3HeprHa B3aMMOfelicTBHA ByX 4acTHL, 
|— TemnlepaTypa, ly — MJIOTHOCTD. 

JA 3apAXKCHHBIX YaACTHIL MpHOHKeHHBIC BbIPAKeHHA MIA KOPPeJAWHOH- 
fbIx (YHKUHMH Opin Halpeupr H. H. Boromo6oppm (?): Wa MaJibix B3aHMHbIX 
faccTOAHHH — pa3J10%KeHHeM 110 fy, AA SOMbIMX — pa3smO%KeHHeM 0 4ra = 
= 1/nora®, THe ra — HEOaeBckuh pafuyc. B oOonx cayyanx HaxOw* enue CeLyI0- 
TMX MpHOJHKeHHH OKa3aJIOCb HEBO3MOXKHbIM BCJIEACTBHE MOABJICHHA MHTEe- 
paJIOB, paCXOJAWIMXCA Ha OOJIbIIHX JIHOO Ha MaJIbIX PaCCTOAHHAX. 
 Pesyaptats H. H. Boromo6opa Opwin yrounenpt C. B. TaOIMKOBBIM H 
%. B. Tommauyespim (7), MOCTpOMBUIMMH JWI IpOcTpaHCTBeHHO OfHOposHOrO 
\1yuant MpHOMKeHHbIe BbIPaKeHHA JIA KOPPCIAWHOHHEIX (PYHKUMH, MpHroj- 
bIX JIA JIHOObIX PaccTOAHHH. OHakO MpHMeHeHHbIN HUMH MeTOX HaxOmeHHs 
epBoli mompaBKH (V2) He IIpHMeHHM HeMOcpeACTBeHHO JIA HaxOrKCHHA CJe- 


i) 


(e4 —r/r 
\VIOulH x TOM paBOK, Tak KaK BCJICXCTBHE Pa3sJIOZKCHH A exp(— ——e A 
d 


pa 10 o B CELYIONLeM NpPHOMKeHHH BOSHHKAaIOT pacxOAAUMecA HHTErpasibl. 
| B HacTosmet paOore KOppeAMOHHbIC PYHKUMH MIA 3aps2KCHHDIX YACTHIL 
HeEOJHOPOAHOM cuIy¥ae CTPOATCA C MOMOLLbIO MeTOJa UTepalHi *, MO3BONAI0- 
\lero HaliTH mompaBkKH JOO0rO MpHOHKeHMA, H BbIACHAeTCA CusHueCKaA 
jymuocrs 9Toro meTosa. 


} 


* TIpeqnosoxKeHve O WemecooOpasHOcTH MpHMeHeHHA MeTOJa HTepalluli B CyYae KysOHOB- 
koro B3aMMOselCTBUA BbICKasbiBaocb H. H. Boromo6ospi (1). 
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| 

BpiyeMM B ypaBHeHHH (1) NOTeHIMaJIbHy!0 SHeprvio YaCTHILbl B caMmocordy 
copaHHoe ose U (g) = No \®Gg—4a) fi(41) dq. * “ pasyemmm (1) Ha f 
Aga s=1, 2 nomyuum | 


OD (91 — q2 2(91, Ja 
2 tlt fi (1) + U (ny) =) OB fF, (g,) — Bh dg, 


{in fa (gus a2) + WU (Gu) + O( —4)I} = 


a ie dD (91 — fs (qi, 92 9s) | 
™ a 0j1 ie (93) — fo (91, 42) | ds. (; 


OcHoBHasd TPpyAHOCTh pelleHHaA WenoukH ypaBHeHHH (1), cBA3aHHaA c Te: 
yTO fz ompedemsetcea vepes fs HT. J., MOXKET ObITb ‘MpeoomeHa Ha OCHOBAHHH CUI 
JLyIOuWlNX coobpaxeHHh. Pacemorpyum B3aHMOMelCTBHE Tapbl 3apAXCHHEIX Uf 
CTH, HaxOAAUMxcaA B «cpese» H3 TakKHX 2%e YacTHU. Ha MasbIX B3aMMHbIX p& 
CTOAHHAX 9TO B3AMMOLCHCTBHE IPOHCXOAMT MO KYJIOHOBCKOMY 3aKOHY, a ] 
60/1 bi xX PacCCTOAHHAX HEMOCPEMCTBEHHOE KYJIOHOBCKOC B3aMMOMeHCTBUE SKPt 
HUPYeTCA «CpelOH» WH B3aMMOJEHCTBUE OCYIIECTBIIACTCA Yepe3 CAaMOCOrIacOBal 
Hoe noe. [Ipapple yactH ypaBHeHul (3) vu (4) BbIpamKaloT CHJIY, AeCHCTBYIOULY 
Ha MlepBy!lO YacTHLLy HU OOycOBeHHY!0 (pIYKTYaWHAMH IVJIOTHOCTH «CpesbD», T. 
Fay (> me Is44) 

fy (I> ++ 9s) 


4 


OTKJIOHCHH€EM KOPPeJIAWHOHHOH IVIOTHOCTH fo «Cpe by 
CpeMHeH MIOTHOCTH 1(Js41) = My f1 (Gs+1)- 

IIpu BbIMHCIeEHHM CHJIbI, WeEHCTBYIOULeH Ha NepBylo YacTHLy, culekyeT yun’ 
BaTb, YTO BKJIa B STY CHY PulyKTyalM MWIOTHOCTH cpebl BOKPyr NepBoH © 
CTHILbI PaBeH Hyw1O (WIA ccbepHuecKH CHMMeTPHUHOrO MOTeHIMaa) B MpocTp 
CTBEHHO-OJHOPORHOM CJly¥ae H MaJl B HeEOAHOPOAHOM culyyae. Bsa «xe B 
chy PYKTYaWMH MIOTHOCTH CpeAbI BOKPYF BTOPOH YaCTHILbI CyMeCTBeH H 
OOMbINMX PaCCTOAHHAX MOMKET 3aMeTHO OCTAaGATb HEMOCPEACTBEHHOe KYJIONK 
‘koe B3auMOgeHcTBHe. []osToMy B MepBOM IIpHOIH>xKeHHH MOXKHO HE YUHTbIBE 
KOPpeJIALHM CpeAbI C NepBOK YacTHIMeH, 3aMeHHB B (4) TepHapHy10 KOppe AH 
HY10 IWIOTHOCTb CpeJbI 


Is (41 92, 3) 


#0, E(Gi ga) 


OHHAapHOH No oe (gay? a aToro Mepemuiiem (4) B BHye 


se {in fe (91s Ye) + 7 (U (1) + B (Gi — 9.) =a 


ad a \ ® (91 — qs) lf (Js) — JaXGay ds) | dq3 = 


hi (92) 
__ No d® (41 — qa) f2(q2, 4s) in fs (qi, 92, 9s) 
pee \ On [ fi (92) fe (91s 2) Jen 


w pewMM (3) Hu (5), oT6pacbIBad MpaBpie wacTu. 
M3 (3) ea pacnpeyesenne BosbumMaHa B caMocorsjacoBaHHOM nay 


Fi (q) = C exp [—U (q)/6], rae C ompegensetca 3 (2). 
[Ipeqctapus fz B Bye 


fo (91s 92) =F (91) fr (G2) X2 (M1, qo), 
X2 (Gir Jo) =e? MH #9, (G1, 2) > 0, |q1—G2|> 0, 


| 

* Crporo ropops, MpefesbHbIii mepexog, K OecKOHeYHOMy OObeMY B 3aaye oO paBHoBe¢ 
CHCTCMbI OAMHAKOBbIX 3apsAOB TpeOyeT BBeeHHA BHeEWHerO MO/IA, 3aMeHsIOULero peasbk 
yclopusi Ha rpaHuuax. Jlerko BHeTb, 4TO BBeZeHHe TaKOrO NOJA H3MeCHHT JIMIUb BH oy) 
wun U (q), HO He KOppeAUHOHHbIe :byHKHH. 
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MowyyuM v3 (5) ypapHenuve jusa 9: 


leu) +) (@) ® (1-4) [1 exp (—22)] dg Ota) © 


WIM SKBUBAJIeHTHOe AudppepeHi{vasbHoe ypaBHeHHe 


Ag. (Gur J2) — 4n€°n (41) E — exp (— 2) = —Ane’d (q1 — q). 


Ecau mpeneOpetb usMeHeHMem muoTHocTa n(q,) Ha PaCCTOAHHAX MlopAyKa rg, TO 
|p OyqeT 3aBHCeTb TOMbKO OT paccTOaHUA rf = \91—Q2| Mexay uacTuamn, 
MpHueM B JIMHeHHOM no 9/8 npHOmmKeHuM NOMyyaem jeGaeBcKnit noTenttuan (°) 


r 


® Ce ray. le "Ie 
OQ =Se", yal) exp(—atten™), rea=(et\", 7 


tal 


fusleqyeT MOMYepKHyTb, 4TO H3-3a HaJIMuUA y © Nomoca npn r =O pa3omeHne 
(6) mo crenenaM % npuBoquT K pacxoyauumes uHTerpanam. [ostomy (popMaJIb- 
JHO€ pa3JIOXKeHHe HeMpPHrOAHO, HU MbI OyeM MpHMeHATH MeTOR uTeparuit. 

| AnaysoruuHbim croco6om Haliqem cbyukuun fs; B HYseBOM TIpHOJIKeHHH 


TEAC ARIEL: B ke tate a a CF) dood @ alee ON Cpe (8) 


1<igs 1<k<l<s 


SPopmysbr (7) u (8) MouyyeHb! AIA MpocTpaHcTBeHHO OAHOpoqHoro culy4aA B (2), 
TlonpaBKu K (pyHKWHAM pacnpeyesenua HaleM JA MpocTpaHcTBeHHO OJHO- 
doqHoro c1yyan. BBegem Oe3pa3mMepHbie lMepemMeHHble 


c= —; aD (1) =e Es (Qys ++ +9 45) = EXP [— aVs (1, ... , Xs)] 


nomyuum u3 (1) ypapuenue yaa Vs; 


2 [Welty — >) Om—«)]= 


2<i<s 


1 ( OM (x; — x, 4) 
= ia \ a {exp [% [P's (Qy5-++5 Ig) — Psta (Qyreees Vea] — 1} desqa. (9) 


_ Byyem uckatb ‘; B Bue CYMMbI OMHapHbIX, TepHapHbIX, ... , S-YaCTHUHOFO 
OTeHUMAJIOB WH OOO3HAYMM Yepes $7? m-IO NOlpaBKy K k-YaCTHYHOMy TOTeH- 


lwany. Torga B nepBoM MpHOmmKeHHM (Cc TOUHOCTHIO AO BeNMUMH NOpayKa a?) 


L's (15 eee yg x5) — sy [¢3 (x; — Xp) ar 5 (xi, Xz)] ate >i $3 (a; Xp; aD, 


1<i< kgs 1<i<k<lgs 


ye po (x) =exp(—]x])/|x|, a 4 m $8 yAoBMeTBOpAIOT HeJIMHeHHBIM ypaBHe= 


1 
= E (41, %2) + al O (x; = Xz) ph (Xo, X3) dx| a 


ally. \ OP (x1 — 4s) [uo (ory he) pe (Xo, X%3) — ao (X1, X2, X3)] axes: 


a 4na Ox, 
1 
x E (x1, Xo, X53) ap ey? (x1 — X4) v3 (Xo, ta Xa) dx] as 
iL @ 
~ Era Ox, ( D (x1 — %4) YS (X2, Xa) yg (X3, X4) dXa, 


pr = 1—exp (— am), 


iy 2 
* Bpiparkenue fA mepBo MonpaBKH K OHMHAapHOMYy MOTCHIUMasy, HaHAeHHOe B (*), HeTOUHO | 
Jak KaK B HeM He yuTeH BKJIaq 3, HMeIOULWH TOT Ke NOpAAOK. 
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0 
¥3 KOTOPbIX HeTPYLHO MOyUNTb, HalpHMep, BbIparxkeHve JIA 93 * C TOUHOCT 
yO BeHYHH NoOpsyKa a”: 


$9 (X1, X2, Xs) = 2a ( vo (X1,'%4) U9 (Xe, X4) U2 (Xs, X4) AXx,. (. 


C MOMOMIbIO TIpHMeHEHHOTO BBIWe CHOCOGa MOXKHO HaliTH Bce k-yacTHYHBIe | 
TeHUMabI C OOOH TOUHOCTHIO. OAHaKO UX PakTHYeCKOe ONpPeeeHHe CBA3A 
C TpOMO3KHMH BbIYHCeHHAMH M He MpescTaBlseT MHTepeca Cc PUusHUeCK 
TOUKH 3peHHA. 

Vrak, NOTeHUMabHad JHeEPruA B3aHMOJeHCTBUA MOCHCTeEMb! H3 S 3apArK 
HbIX “aCTHIL HMeeT (B HEOJHOPOAHOM Clyyae) BUA 


Os (ae eg » U (x) + @ > G2 (Xi, Xe) + 


1<i<s 1<i<k<s 


Bah ay \ led ha tnat ae eee aaa eee (1 


1<i<k<l<gs 


T. €. Wpeycrapiser co6ol cymmMy SHeprHul B3aMMOJeHCTBUA KaxKOH YacTH 
co «cpefoli», SHepruii 9kKpaHHpOBaHHOTO cpefOl B3aMMOJeHCTBUA BCex Meé 
BCeX TPOeK, ..., BCeX S 4aCTHI. OCHOBHY!0 POJIb UrpaeT B3aMMOselCTBHE C ¢ 
MOCOrIaCOBaHHbIM MOleM (HyseBoro NOopaAyKa M0 a) H NapHoe WeOaeBcKoe B3¢ 
MOjlelicTBHe (mopsqKa a); OcTambHbIe wieHb! B (11) Oomee BEICOKOrO NOpA 
MaJIOCTH: ag, = O(a"). Jle6aepckuH MOTeHIMal OMMCbIBaeT Sass 
mepexO OT MapHOro KYJIOHOBCKOrO B3aHMOJeHCTBUA ABYX 3apxAOB Ha Mall 
paccTosHuax (r< ra) K KOJWICKTHBHOMY B3aHMOCHCTBHIO Yepes CaMOCOTy 
cOBaHHoe mole Ha OOMbIUHX PaccTOAHUAX (f>> La). 
Takum OOpasoM, JWI 3apA%KeHHbIX YaCTHIL MOFyT ObITb BBeeHI ac:pPpeKT 
HBI€ KOPOTKOJe€HCTBYIONIME CHJIbI, OMMCbIBAaeMbIeC MeOaeBCKHM MOTeHMa 
TlonyueHHbIe BbIPaxKeHHA JIA KOPPeAWMOHHBIX PYHKWMH B HeEORHOpOR 
ciyyae NpHMeHHMbI K CHCTeEMaM, 3aHMMAIOWIMM KOHCYHbIM OObeM; OHM ClipaB 
JIMBbI JIA BCero OObeMa, 3a HCKJIIOUeCHHEM NOPpaHHYHOrO COA TOMUMHOU 
paqKa rg. Ilostomy c UX NOMOLLbIO MOXET ObITh YCTAHOBJICHO ypaBHeHHe Coc? 
HUA JIA rasa OMMHAKOBBIX 3apAx%KeHHBIX uacTHI ('): 
e2N2 Je |8 Nie 
LD at a Revere pay? 


rye 


4 Va 
h = aya eee danas, = 37 \ Fi (q) dq 
VV 
KOSPDHUMEHTHI NOPALKa CAHHHIUbI, 3aBHCAMe OT PopmMbI OObema V (BInAE 
(POpMEI CBA3AHO C JaJIbHOJeHCTBHEM KYJIOHOBCKHX cH). Unen c % BbIpankd 
CpeHIOIO 9HEPrvio KYJIOHOBCKOrO B3aHMOJeHCTBHA, a C Yo— MOMpaBKy K Bf 
OOyCIOBIeHHY!0 *PYKTYaWMAMM MIOTHOCTH (OH COBMaaeT C COOTBETCTBYIOL! 
BbIPaxkeHHeM JWI MasmMbl (4)). 
H310x%KeHHbIM BbILIe METOX ONpeeIeHHA KOPPeIAWHOHHEIX CbyHKUNH 2 
3aPAXKECHHBIX YaCTHIL MOXKeET ObITb, NO-BHAHMOMY, MPHMeHEH K CHCTeMaM C 3a 
JaMH pa3HblX IPH3HaKOB, a TAaKXKE B KHHETHYECKOH TEOPHH 3aPAXRKEeHHBIX VACT 
ABTOpbl BbIpaxkarloT OarogapHocTh V1. M. JIupumuy 3a o6cyxJenue pesy. 
TaTOB 3TOH padorH. | 
XapbKOBCKHH FrocyapcTBeHHbIM yHUBepCHTeT Toctynuo | 
um. A. M. ToppKoro 17 VIL1958. | 
I[MTMPOBAHHAS JIATEPATYPA 


1H. H. Boroaw6osB, I[lpo6nemb! auHamMuyeckol TeopuH B CTaTHCTHUeCKOli ate 
194Gb. Ta6auKos, B. B. ToamMaues, JAH, 114, 1210 (ie 
7 Pp. Debye, E. Ho tic k ede PhysZs:, 9) 185 (1923). 4 JI. laumay, IBhess oi 
Wm uu, CrTaTuctuyeckaa usuxa, 1951. 


* OtTmeTHM uTO 9 yObipaeT SKCNOHEHLMAIbHO Ha OOJbUINX PaccCTOAHHAX HM OCTaeTCA KOH 
HBIM IPH COIMKeHHH YaCTHI. 
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PH3HKA 


K. A. HAYPOJIBHbIX 


K BONPOCY O NOTOKAX, BbISBAHHbIX 3BYKOM 


(ITpedcmasaeno akademuxom H. H, Andpeeeoim 12 VIII 1958) 


» PacnpoctpaHeHve sByKOBOH BOMHBI B Normomaronelt cpeqe MOET compo- 
BOK MATbCA NOCTOAHHbIM TeYCHHeM (3BYKOBbIM BeTpom) (1), MpesCTaB/ATOWIHM 
MHOra WH MpakTuyecKHH uHTepec (°). 
SBYKOBOH BeTep OObIUHO HaXOJAT B pesybTAaTe pewieHua ypaBHeHMli rHI- 
DOJMHaMHKH BO BTOPOM IIpHOJIM2KeHHH, NPHHAMaA B KayecTBe MepBoro MpH- 
DIM KEHHA pellleHHe ypaBHeHul WHHeMHOH axycTuKu (°°). Tlonyuenupie B STHX 
jadoOTax Pe3yJIbTAaTbI, OAHAKO, IIpH- 
MC€HHMbI JIMIUb B OOaCTH MaJIbIX 
Wucen PeitHombaca Re = udgy/b, 
Ae Vp — AMIWVIHTyYZa KOmeOaTesb- 
HOH CKOpocTH; A — JJIHHa BOJHBI; 
bo— PaBHOBeCHad MIOTHOCTh; b= 
ue + 7,6 eX KOspHUHeHTH! Puce. 1. / — u3nyuatenb, 2— rpannua 3BYKOBOrO 
ABUTOBOH H OObeMHOM BASKOCTH. myuka, 3 — 6okopaa cteuKa TpyOKu, 4—ocb 
el0 BTOM, UTONpH Re F | BoHa (rpy6xu 
pHuHuMaeT THIOOOpasHy10 = op- 
My BCJICICTBHeE HeJIMHEMHBIX 93¢p- 
ibextoB (*°), H B 93TOM CJy¥ae PeleHHe ypaBHeHHH BTOporo NpHOmMxKeHKA 
(TaHOBUTCA HEMPHMeHHMbIM, CCIM B KaY¥eCTBE NMepBOro MpHOMM2XxKeEHHA UCMOb- 
ByeTCA pelleHHe JIMHeMHOM akyCTHKH B BUe TapMOHHYECKOM BOVJIHBI. 
| Paccmorpum axyctuyeckoe TeyeHue mpH Re > 1, BbISBAHHOe BOIHOH MHN0- 
D6pasHoli dopmul. Ilycrb usmyyaTemb pacnomoxeH Ha pacctosuuu / or Hayaa 
irpyOKH payuyca fo, TOPUbI KOTOPOM 3aKPBITHI NPO3payHBIMH VIA 3ByKa BOJO- 
@MeNPOHHIUaeMbIMH rWIeHKamu (puc. 1). ; 
[I]pene6peraa pacxomxeHuem syyua, OyeM CUHTATb, YTO HMECCTCA 3BYKOBOH 
/ay4oK payuyca r,; *, mpHuem Ha nyTH / cbopMa BOJHbI M3 CHHYCOMAaIbHOH Mepe- 
iXOJUT B NHNIO06pasHy10**. ByemM HHTepecOBaTLCA TeYeHHeM B CpeHEM yuacTKe 
IrpyObl, mpeHeOperaa mp 2TOM BAMAHMeM ee KOHWOB. PaccMaTpHBaA yCTaHO- 
BUBINeeCH JBHXKeHHe, BO3bMeM ypaBHeHue Happe — Croxca B dopme 


pet ee 


N 
i 


VXVXVXW=—<7yV X Vovv>, (1) 


* Tloqo6uaa saqaua npn Re <1 paccmorpena B (4). 


1 e5 (0c? 
** Jing SToro HY?KHO, uTOOBI [> ch [ew] 7, Tre ©= (5 ack 4, ¢— cKopocTe 


| SByka, «@ — KpyroBaa ¥acTOTA- 
4* 1003 


TIpHO1mKeHHoe pellleHHe ypaBHeHus (1) MueM B BHye 


__ bal ( boU (r) sin n (wt — kz) 
Voll, 2 
Pole 5 RNC (dy = az) ©? teva ie) 


rye U (r) — pacnpefeenne aMIIHTybI NO pasvycy; % — Napamerp, a 
© WHTeHCMBHOCTbIO BOJIHbI B Zz = 0. 

Tepper yyleH paso uactu (2) npn U =const aABuJIAeTCA pellleHHeM ypé 
HeHMli THApOJMHAMUKH, C TOUHOCTbIO AO YWieHOB BTOPOrO NoOpAKa BKJIOYMTeJIE 
OMMCbIBAaIOUIMM paclipocTpaHeHve MOCKOH MMOOOpasHOH BOJIHBI B SesrpaHH4nt 
cpege (2°). Bropo ueH — He 3aBHCAIai OT BpeMeHH YaCTb CKOPOCTH BTopG 
mlopayKa MaJIOCTH. 

Tloycrapaa (2) B (1) uw BBoga R=<VXvVe>, NOyYHM 


bw \2 0U2 = na ch 1t (a+ 42) , ( 
5) Uap oot sh8n (a + az) ~” 


VER = port 


4TO TIpvHO1w2KeHHO MOMKHO NepenucaTb B BHe 


ou? 
V?R =.B or °° ( 


rye 


iggy nach nay 
B= 07 (—-) x “sh? na, ° 


YpaBHeHve (4) NO CTpyKType cosBnagaer c dopmywion (32) us (*). [lostey 
Ha OCHOBaHHH (4) MOXKHO cpa3y HallWcaTb pellieHHe, YOBJIeTBOpsIOlee rpaH 
HOMY YCJIOBHIO Ha OOKOBOH MOBepXHOCTH TpyOKH H YCJIOBHIO paBeHCTBa HY4. 
MOIHOrO MOTOKa Yepe3 ee MoMepeyHoe ceueHne. 
Tlonaras U(r) == 1 upu 77; U(r) = 07 pH fF >f1, NOUyYHM, TO | 
MMeeT JIHIUb 2-10 KOMIOHeEHTY, BeJIMYHHa KOTOPOH paBHa 


V2 = G, [sU-4)- (1—y¥)(—#)—Iny], 0<x<y, 
= — 6, ((1— 49) — 2) + Ing, sphere Hn 
rye | 


poe tar Sn __ bey 7202 neh nd 
ts ayers : (Ga right > “shina, * 


Pacripeqenente CKOpocTH lo paquycy, AaBaemoe (5), npeqcTap/leHo Ha pic. 
2 2 


2 Unf 
HpuRe< 1 Stake (tit , M Torga Gaya = ars conta 


h8na, bw 2 


Cc pe3syJIbTaTOM (4), CxopocTb V2 MomyueHa mo 3HayeHuIO ee poTropa V XV» 
MpequosowkeHnh V-Vv, = 0. Moxno noxa3atb (5), «TO HaliqeHHad TakKHM o6past 
CKOPOCTb €CTb CKOPOCTb B TepeMeHHbIx JlarpamKa. 

TlocneqHee OOcTOATeEICTBO CYHIeECTBeEHHO, H60, Kak 93TO GOblIO ormeuel 
eue PayleeM, HMeHHO cpeqHee 3HayeHHe CKOpocTH B MepemeHHHIx JlarpaHy 
AaeT BeMYMHY CKOPOCTH MOTOKa, TOra Kak B MepeMeHHbIX Siepa HanHy: 
3BYKOBOrO BeTpa OlIpeeIAeTCA 3HAYCHHeEM BeEJIMUHHbI <pv>. Pemenne moKa3i 
BaeT, YTO CKOPOCTb NOTOKa mpH Re F& | pacrer c yBenuuenuem Koapurueni 
NOrOWCHHA BOJIHbI HW €€ HHTCHCHBHOCTH UH yObiBaeT C yBeIMYeHHeM C/IBUrOB! 
BASKOCTH, HO 3aBMCHMOCTb OT 9THX BeJIHMYHH HOCHT OOee COMKHbIIi xaPa 
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M pH Re< 1. Cuegyer otmerutp, uTo pemenne (5) MoweT yTpaTHTb CMBICI 
II€CTBHe TypOysH3allMH MOTOKAa. 

| B saxkuioueHne Bbipaxaio OarogapHocTth H. H. Anspeesy 3a mocTtosHHoe 
auMaHne H HHTepec kK paooTe, 3. A. Ponpy6epry u A. JI. [lonaKopoit 3a o6cyx- 
2HHE pe3yJIbTAaTOB. 


AkycTHuecKHit MHCTHTYT Moctynuno 
Axkaylemuu HayK CCCP 24 VII 1958 


UHMTHMPOBAHHAS JIATEPATYPA 


| 1 Pannen, Teopua 3pyka, M., 1955, crp. 212. 2? T. M. Dauphinee, Rev. Sci. 
istr., 28, 6, 452 CIA)s Pl ITSP WS BY Oaeiy | PCOS 7h. ee (OIE) SE, IE Sel ie 
lays. Rev., 73, 1, 68 (1948). 5 P. J. Westervelt, J. Acoust. Soc. Am., 25, 1, 60 
mee)s .* Wa L..Ny borg, Js Acoust..Soc. Am., 25, 1, 62 (1958). 73, A, Poapa- 
pr, Akyctuy. x*ypH., 3, 2, 149 (1957). §®3.A.Toapga6epr, AxkycTuy. *ypn., 
er Ole (1957). ®B. A Bypos, B.A. Kpacuabuukos, JAH, 118, N 5, 920 
mo) oo Re DD. Pay, J» Acoust. Soc. Am... 3,, 222 (1931): 


oO 
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E. B. MACKOBCKAH-®ECEHKOBA 


O PACCESHHM HW NOJIAPH3AWMH CBETA B ATMOC®EPE 
B YCJIOBHAX JIMBAMCKOM MYCTbIHN 


( [pedcmaeneno axademuxom B. I. Pecenxosoim 11 VIII 1958) 


Ha60eHuA APKOCTH M MOJApHsallMH ACHOTO AHCBHOTO HeOa ObwWIH Mpo- 
BeJ.eHbI MHOIO B OKTAGpe — HOAOpe 1957 r. B JIMBulicKont HYCTBIHE B ErunetckoM 
palione OAP, 8 20 xm toxxnee AcyaHa (p=23 DUS k=—=30 02 ses 200 Hay, ypuB- 
HeM MOps) pH MOMONIM BU38yabHOrO (poTomeTpa (omMcaHHoro B (')), CHaOxeH- 
Oro XKE/ITHIM WOTTOBCKHM (PHJIbTPOM KH NOMApONAOM. JA onpexenenua cTeneH 
4 yrula NOMApHsallMu MpHMeHAJICA cmoco6 B. [. Mecenkosa (*), KoTOppli 3a- 
KMOUaeTCA B TOM, UTO APKOCTb UcceLyeMOH TOUKH HeOa H3MepAeTCA Yepes M04 

JIAPOH MpH Tpex ero momo-+ 
XKCHHAX, OTCTOALIMX OLHO o 
Apyroro Ha 60°. M3mepamac 
APKOCTb HeOa pH Tpex yKa- 
SaHHbIX MOJIOKCHHAX NOMA 
pouma B,, Bs, Bs Ha pas 
JIMYHBIX YIVJIOBbIX paccTos- 
HHAX OT ComHwa 9 Ha cou 
HeEYHOM aJIbMyKaHTapate, 
T. €. B TOUKaX HeOa, HMEelO- 
UX OJMHakoBoe c ConmHiem 
3eHHTHOe paccrosHue. Kpo- 
Me TOrO OMmpefemslach con- 
He€YHaA OCBeLICHHOCTb Iep- 

NeHIMKYIAPHOH kK Jyyam 

ene MIOWaNKH. 

Ha ocuHoBaHivH 3THX JaHHbIX MOXKHO ObWIO OMpeqenUuTh B HaGwIO,aembix 
TouKaXx HeOa CTeMeHb MOMAPH3allWH HU OPHeEHTHPOBKY IVIOCKOCTH CBETOBbIX KOWIe- 
6aHuli, a TakxKe NOMHYIO APKOCTS Bu MHAMKATPUCy pacceAHHA MU pasqeNHTD e€ 
Ha [Be KOMIOHeHTHI. OHa H3 HAX — HHJMKAaTpuca paccesHHA B eCTeCTBEHHBIX 
qyyax, Apyrai —B mMomapH30BanHbix. Kpome Toro, noHaa HMHIMKAaTpHca 
paccetHun Oblia pasqeneHa Ha Be Apyrue cocraBrstoume. Ileppaa us Hux 
OOYCMOBIeHa MOJIEKYJIAPHbBIM pacCeHHHeM, BTOPasd — a9PO3O/IbHBIM. 3aren 
Obwia CelaHa MOMbITKAa BbIACIMTb CTeNeHb NOMApPHsalluH, OOycNOBIeHHyK 
aSPO3OIAMH, H Pa3IeIMTb Aa29pO3O/IbHyIO MHMKaTpucy paccesHHA Ha Be, 
WMCHHO B e@CTeCCTBCHHBIX H MOMAPH3OBaHHbIX JIyuaXx. 

B xayectBe mpumepa Ha puc. |, KpuBasd 2 npHBeeHoO pacipemenenue creneHL 
nomApH3alun P Bob aMybKaHTapata ComHua, nomyyenHoe 10 XI mpu 3e 
HUTHOM paccTosHHH Comnua Z = 74° u KosdulMente npospauHoctu aTmocidbepb 
p = 0,88. MaxcumymM cTeneHH NOApH3alMH Haxo_MicA oKoN0 = 90° » 
Obl paBeH 74%. y 

OpveHTHpOBKa IWIOCKOCTH CBeTOBbIX KOJICOAaHHH OTHOCHTeMbHO COOTBeT 
cTByIollero BepTuKala (yrom 8) B yHKWMH yrmoBoro paccTosHua OT Connia o 
MOWYYeHHaA B TOT 2%Ke JeHb Ha OCHOBAHHM Tex Ke HaOMOeHuM, MmpeycraBeHe 
Ha puce. 2 (rouxn). [lockombKy B cbopmysly Ia ONpewenenua B BXOMAT pasHocT! 
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PKOCTeH, H3MEPeCHHBIX IPH Pa3/IMYHBIX MOMOKEHMAX MOMAPOMJa, TO AA TOUeK 
MaJ1OH CTeMeHbIO NONAPUsalMH (Mable H OombuMmeS) nomyuaercsn HeyBepeHHbIA 
€3yJIbTaT, HM STH 3Ha4¥eHHA B Ha rpadwK He HaHeceHbI. KpecruKH Ha TOM Ke 
MCYHKE IpejcTaBlaloT B B yHKWNH 9, NOWYUeHHHIe Ha CIeLyoWM Aeub 11 XI 
pu Z = 61°,5. Cnnownpie kpuppie J u 2 BLMCcTeHDI B NpenMomoxKeHHN pac- 
eAHHA TOJIbKO MepBoro NOpALKAa, KOra MIOCKOCTb CBETOBLIX KOMeOaHHit Mep- 
CHIMKYJIAPHa MIOCKOCTH 3PeHHA, T. €. MOCKOCTH, Mpoxosamel vepes Comune, 
aOmoqaemyio TOUKy HeOa MH ras HaGOJaTena. BuyHo, yro B OOOHX cyuaAx 
jHaueHua B B peaIbHO aTMocdepe j0- 
jObHO XOPOLNIO COBMaaioT c TeOpemu- 
‘CCKUMH. 1 
| Onpegenaa momHyio ApKOCTb Heb f 


¥ 


x— 


> BJOIb aJIbMyKaHTapata CoHIa v3 Fe 
'SMepeHHH APKOCTH pH Tpex momo0x*Ke- 
‘MAX g MOMApPOWAa MO U3BeCTHOH (bop- F 
love | 
. B =?/3(B, + Bz + Bs) (1) : 
i UMeA OJHOBPeMeHHO HaGJIIOeHH A COUI- L 


if CYHOM OCBEILCHHOCTH, MOXKHO MOJYUUTh 
OCOJIIOTHYIO HHAMKaTpucy paccesHua 
eta (1). Ha puc. 3A _ mpeyctapnena 
OWOOHAA MHAUKATpHCa B MOJIAPHbIX 
|oopauuatax, ompeneneHHan 10 XI 
iikpuBan J). 

Tlonb3syacb ypaBHennem (1), a TakxKe BbIPaxKeHHeM JIA CTeMeHH MOApH3a- 


B"” 9 
BEB? (2) 
Ine B’ u B” — coorBercTBeHHO HeNOAPH30BaHHaA MU MOMAPH3OBaHHaA KOMIMIO- 


Me€HTHI MOHOM APKOCTH, HM€CM APKOCTb MOMAPH3OBaHHOrTO CBETa 


BY = */, P (By + Be + Bs) = 4/5 VB, Bi—Ba) + By (By —Bs) + Ba(Bs—Bi)- (3) 


' Ha Tom xxe puc. 3A u306paxeHa KOMNOHEHTAa MOJHOH HHAMKATPHCbI pacces- 
ia, OOYCIOBJICHHaA CCTECTBCHHbIM CBCTOM (KpuBaA 2). SailITpHXOBaHHaA 4acTb 
IpeMCTaBIAeT KOMMOHECHTY, OOYCJIOBJICHHYIO MOMAPHSOBaAHHbIM CBETOM. 

| Oa moApH30BaHHaA KOMIMOHeEHTA MpeycTaBseHa OTZCIbHO Ha pwc. 4 
ikpuBan J, TOUKH). KpecTHkaMH Ha TOM xe PHCyHKe OOO3HAaYeHbI MOMOOHBIe xe 
(a@HHbIe, WOyYeHHBIe Ha cileqyiomMH enb 11 XI, Koropprle xopowio mera 
ya TY »e KpuByro J. : 

' Apropo Oblula ChelaHa NOMbITKA BbILEIUT U3 HaOMOMeHHOH NO ApPHsallHA 
CYMMapHOM) NomApHsallHio, 3aBMCALLy!O OT MpHcyTcTBHA B aTMOcdepe aazpo- 
sone. M3pecTHo, 4TO eC NMOMAPH3allNA OOyCJIOBJICHa CBeETOM, 3aBHCALIMM 
YT HECKOJIBKUX HCTOUHHKOB CBETA, MOJIAPH3OBaHHO"O IOJIHOCTbIO JIM YaCTHYHO, 
‘O CYMMapHasl CTeEMeHb NOMAPHSallMH ABAAeTCA CPeHHM B3BCLICHHbIM H3 CTe- 
[eHeli MOJIAPMSallMM BCeX COCTABMAIOUIHX, APKOCTb KOTOPbIX ABACTCA BeCaMH. 
Jeo6xoJMMbIM yCJIOBHeM IIpH 9TOM AOMKHA ObITh MapaJIebHOCTh M1OCKOCTeH 
IOJMAPH3aWHH BCeX COCTABJIAIOUNX. 

B meppom npH61MxKeHHH OyeM CUHTATb, 4TO aTMOCHepHaAd eno ApH3salHnA 
YFCYTCTBYe€T H 4TO CyYMMapHad MOMApHsaluA (HaOJIOMAaeMaA) COCTOHT H3 JBYX 
‘OCTABJIAIONIUX, OHa M3 HUX OOyCJIOBIeHa MOeKyaMH, Apyrad — a9po3oA- 
mm. CeOBaTeIbHO, MOAPH3alluA, 3aBHCAWaH OT paccetHHA CBeTa BbICLUMX 
IOPATKOB, KOTOPOe Maso pu p = 0,88, a TakxKe OT OTPaxKeHHA CBETAa OT MOJ- 
THIAaIOUleH MOBepXHOCTH, KaKUM-TO OOpa30M BOM AeT B MOJAPH3al\Hio, KOTOPyto 
1a3O0BeM adpPO30/IbHOH. 
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Aa 

Tlaa’mouekyApHolw aTMocepbl HallpaBJieHHe MJIOCKOCTH CBeTOBbIx KouleOaHuk 
MO2KHO TIPHHATb TMepleHAUKYJIAPHBIM MJIOCKOCTH SPpeHHA MU, CJIeMOBATEJIbHO, JAJA 
10 n 11 XI 9To HanpaBnenue us0OpasuTcH KpHBbIMH J M 2 Ha PHC. 2. Kaki 
BHHO W3 STOTO pHCyHKa, TOUKH WM KPeCTHKH, alOUlWe COOTBETCTBYIOUIHE YTvIbIT 
B, OOyCJIOBJIEHHbIe + COBMe€CTHO MOJIeKyJIaMH H a3PO30JIIMH, COBMaaloT B ape 
ylemax MorpemHocta c Kpupbimm / uv 2. Kak noxasam B. I. ecenkos i, B 
3TOM CJIyYae MIOCKOCTb CBETOBbIX KOJIeOaHM, 3ABMCAILAX OT BTOPOH KOMMOHNEHTBH| 
(B JJaHHOM CJIy¥ae adpO30JIH), WIM MapavviesibHa, WIM xe nlepleH {HK JIApHa | 
TIIOCKOCTH HepBoli KOMMOHeHTHI (MOJIeKyIbI). MoxHO AYMaTb, UTO, NO KpaHHer 
Mepe TIpH OompIof mpospayHocTH aTMocdepbl, 9TH MOCKOCTH He OysyT MepmeH— 


A 6 F 


Puce. 3 


JMKYJISAPHBIMH, HO TOra OHH MOryT ObITb TOJIbKO NapaJVJIeJIbHbIMH HW, CJleqOBa-\ 
TEJIbHO, WIA OMpeAeJIeHHA apO30/IbHOH CTeENeHH MO/ApH3aluH MOKeT OBITb ,TpH-) 
MeHeHa opmyuia 
. PB—PzB, 

Pj =, (4) 


a 


rye Py u P7—MOJeKyIApHad M adpo30JIbHad cTeneHH momspusaunn; B, By mw 
B,— ApKocTH HeOa CyMMapHast HM OOyYCJIOBJIeHHbIe MOJIeKylaMH M a9pO30JIMHi 
COOTBETCTBEHHO,. 

HeoOxoJHMO 3aMeTHTb, YTO TPH NepleHAMKYJIAPHOCTH MVIOCKOCTeli CBeETOBBIX. 
KOJIeOaHHi OOeHX COCTABJIAIOU(MX aOcOsIOTHAA BeJIMYMHa adspO3O0JIbHOM cTeneHH 
NOJIApH3allMH OCTaHeTCH TaKOM Ke, KaK M Mp MapaviesbHOCTH STUX COCTABUJIAIO- 
UIMX, TOJIbKO H3MeHHTCH 3HaK. | 

By u Py Obi BEUNCeHb! 0 (dopmyvie Panes. Ha puc. | mpeyctrapeno: 
pacnipeyesieHve cTelleHH NOJApH3al\MH BJOJb aJbMyKaHTapata Coynua Ha6mt0- 
eHHOH (KpHBad 2), MOJeKylapHoH (KpuBad /) M aspos0bHOH (KpuBan 8). 
Maxcumym P, JexuT Mexkay 3=110° nu 9 == 120° u goxoqur no 40%. OnHaKo 
BBeeHHe MONpaBKH 3a eMOMAPHSalluIO BOSyxXa HECKOJbKO yBemnunT P,. TTpe- 
HeOpexkenve Nosspusaiuet, OOycuIOBMeHHOH MHOPOKpaTHbIM paccesHHeM CBeTa Wi 
OTpaxKeHHEM OT TIOUBbI, MpH OOMbINOM MpospayHocTH aTMoc(epbI Hu OTCYTCTBHR 
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Jeroporo NOKpoBa, 0-BHJMMOMY, MaJiO W3MeHHT pesysibTar. Takum oOpasom,. 
MOc(pepHbie a9PO30JIM JOBOJIbHO SHAYHTEJIbHO TOJIApH3yIOT CBT. 

Muqukarpuca paccesHua cpeta, mpeycTaBieHHad Ha puc. 3A (kpupaa /), 
jila pasqelena Ha JBe Apyrve cocTaBJAlolve, OfHa u3 HUX OOyCOBMeHa 


(K lOKa3aJIq TpexHve paOorbl aBTopa (1), mpeHeOpexenne JBYMA NoceqHIMH 
KTOpaMu pw p = 0,88 u orcyTcTBHM CHeroBoro NoKpoBa jlaeT oWMOKY Up 
peweneHuu WHMKaTpHchl paccesHuA Nopayka 1—7%. 


A9dpos0JIbHad WHJMKaTpuca paccesHus, H300paxKeHHad Ha prc. 35 (KpuBas /), 
CBOIO OUepeb Obiia pa3zsoxKeHa Ha ABE KOMMOHEHTEI. OfHa 43 HX — HHAH- 
impHca B eCTeCTBeHHOM CBeTe — JlaHa Ha TOM xe puc. 35 (KpuBan 2). SamTpu- 


(PTOM, MOJIAPH3OBaHHbIM aSspO3O/IIMH, KOTOpaH MpecTaBsleHa OTJebHO Ha 
lc. 4 (KpuBan 2, TouKu). Ha stor xe pHCYHOK HaHeceHbI MooOuple ‘Ke 
'dHble, OTHOCALIMeca K 11 XI (KpecTuHKH), KOTOpbIe JOBOJIbHO XOpOIO slersiM Ha 
} Ke KpHBy!lo 2, 

Tocrynuso 

8 VIII 1958 


UMTHPOBAHHAS JIMTEPATYPA 


(1E.B.Tackospcexaa-M®eceuKosa, Vccmeqopanne pacceAHHA CBeTa B 3eCMHOLI 
uocdepe, Han. AH CCCP, 1957. 2 B. fr. ®eceuxKoB, Actpon. KypH., 12, Ne 4 (1935). 
B.T. ®eceukKosB, ActTpon. *ypH., 35, Ne 5 (1958). 
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Jloxxayn Aragemun nayk CCCP | 
1958. Tom 123, N26 


| 


[EO®H3HK+é 


Axanemux B. B. WWYJIEMKYH 


KPYTH3HA PA3BHBAFOWIHXCA BOJIH TIPH PASJIMAYHbIX 
CKOPOCTAX BETPA 


B HacToaee BPeMA MbI pacnOmaraemM TeEOPpeTHYeCKUMH CX€MaMH 3apO%*KLCHH! 
BOJH Ha riaiKol mopepxHoctu mops (4), pocra ux WO crayquu HaMOombulelt Kpy 
TH3HbI (2), HaexKHO MpOBepeHHOM TeopHel pa3BHTHA BOJIH OT 93TOH cTa 
IMM WO MpeebHbIX pa3MepOB B OKeaHe (°) pH HeMpepbIBHOM YMECHDILCHH] 
KPYTH3HbI WO 3HaueHua A/A = 1/8n. 

Hanomuum, 4To, cormacHo (1), TOJbKO YTO 3aPONMBUIMeCA BOJIHbI OO alate 
KOHCYHOH JVIMHOM A, 3ABHCALIEH OT CKOPOCTH BeTPa HM OT BeJIMYHHbI NOBEPXHG 
CTHOPO HaTS>KeHHA; COrmacHo (7) KPyTH3Ha BOJIH CMepBa BO3pacTaeT MO 3aKOH} 


$-2[- (3 ( 


(rae nm — 4ncNIOBOH KoOaddHuHeHT, MOKa He MHB3BeCTHbIM U, MO-BHHMOMY 
MeHAIOWMHCA BO BpeMeHH). SOTO MpoOHcxoAHT OsaroflapaA mepemaue act! 
39HeprHH BeTpa Ha ycTaHOBIeHHe ompememeHHOrO rpaWeHTa cCKOpocTe 
ApeHdosoro TeyeHusA MO BepTHKamH. BospactaHue KPyTH3Hbl Npekpalaercs 
KOra BOJIHbI CPaBHUTeJIbHO HeOOMbINON JIMHbI Ae JOCTHTaroT KPyTH3HbI h/A = 
= 0,143, npexenbHow no npHynHam KHHeMaTHYeCKHM. SIBJICHHA, BbISbIBABLIDE 
pOcT KPYyTH3Hbl, TeMePpb CMOCOOCTBYIOT YaCTHYHOMY Pa3PYIICHHIO BePLIHH Mel 
KUX BOJIH, H IPH HapacTaHHu JVIMHbI BOJIH KPyTH3Ha HX COxpaHAeTCA HeH3Me 
HOH (h/A = 0,143) no Tex nop, moKa ycTaHOBHTCH BepTHKaJIbHBIM rpaquens 
CKOpOCTeH TeCYCHHA, COOTBETCTBYIOMIMH JaHHomy BeTpy. Hakone, mocae yera 
HOBJICHHA STOFO rpalMeHTa, MPH KaKOH-TO JWIMHE BOJIH Ao H3MCHEHHE MOMEHT 
KOJIMUCCTBA JBHXKCHHA BOJHbIX YaCTHIL Ha UX OPOUTax HavHHaeT NOYHHATHC 
COOTHOUICHHAM, BbIBeEeCHHbIM B paOore (*), H KPyTH3Ha Pa3BHBaIOlMXCA BO! 
YMeHbIUIaeTCA MO 3aKOHY 


h P x "Is | 
5 =10,04 + 0,103(42) ° ( 

B pa6ore (*) mpuBeyena SKcnepHMeHTaIbHaa KpuBas (puc. 2), KOTOpas B OC 
HOBHOM BOCIIPOH3BONT XOW TeOpeTHyecKOH KpHBOH (puc. 1). OfHaKO Tam xe OT 
Me€Y¥eHO, UTO CYICCTBOBABLIME SKCMePHMeHTaJIbHble MaTepHaJbl He MO3BOUAIE 
€ JOCTATOYHOH YeTKOCTbIO OOHAPYXUTL H3IOMbI KPHBOM, KOTOPHIe cmemyer M1 
TEOPeTHUCCKHM COOOPaxKeHHAM OKNJaTb MPH 3HaueHMAX aGOcllucc A = do J 
\ = do. Kpome Toro, B craTbe (*) coBcemM He 3aTparuBasICa BOMpoc O BM AHHY 
‘CKOPOCTH BeTpa Ha XOX KPMBbIX TuMa puc. | u puc. 2 Ha crp. 475 WuTHpOBaHHOs 
padorut. 

Mexiy Tem, HaOJI0JeHHst B MOpe, Tak 2Ke Kak HaOMIOLeHUA B HallleM tTOpMO 
BOM OacceHHe, MOKAa3bIBaIOT, UTO IPH OHO u TOM xKe WMHe BONH KPYTH3Ha 4] 
Tem OoubIle, YeM SOMBIE CKOPOCT BeTpa, MOpomuBero ux. EcrecTBeHHO BO 
HUKA€T IIPCANOMOAKCHHE O TOM, UTO TOMbKO IPH OOMbIMX CKOPOCTAX BeTpa po 
MEXKYTOUHBIN STAI PASBHTHA BOJH B LWIMHY OT de WO Ao OKA3bIBACTCA 3HAUHTeB 
HDIM; IPH M€HBINHX CKOpPOCTAX BeTpa OTpesoK ho — he cOKpamlaeTca HM ITPA 
KaKOH-TO ONPe€eCICHHOH CKOPOCTH BeTPa MOXKeT OOPaTHTbCA B HYAb; pH ent 
M€HbINHX CKOPOCTAX BETPa BeIMYHHA Ao = Az MOXET EME CMECTHTCA B CTOPO! 
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f M€HDIUHX JWIMH BOJH, WM HMCHaaionjasdt YaCTb KPHBOH HauHeTcH He JOXxoAA 
) MAKCHMaJIbHOH OPAHHAaTbI BOCXOAAMIeEl YaCTH; B COOTBETCTBHM C 3THM HUC- 
PAAWHe YaCTH KPHBOH OyAYyT exaTb TeM HMXKe, UEM MeHbINe CKOPOCTb BeTpa, 
)pOWMBIerO BOHEI. 

| Hacroamaa pa6ora BpMmomHeHa UMeHHO WIA MpoBepKH MO_OGHEIX mpeyno- 
KCHHH M Wit yYTOUHCHHA BeCbMa MHTepecHoro MpoMexyTOUHOrO sTana pa3BuH- 
1A BOJIH — OT JVIHHbI Az JO WWIHHBI Ao. 

OnbiTbl NpOBOAHIMCb B WTOpMoBOM GacceiiHe Mopcxoro rugqpodusuyeckoro 
licrutyta Akayemuu wayK CCCP, npuuem, p ormmune or O6BITHOL MetoquKu (‘), 
)OPHJIb BOJIH HemocpelcTBeH- 
» @otrorpadupoBascn almapa- 
iM «Kuep» c HeOoubIOrO pac- 
OAHHA (5 M) Yepes KOPOTKHE 
OMexKYTKH (3—5 cek.), a He 
WHCIAICA MO perucTpalluam 
!pHOLa BOJIH Ha JWIMHHOM JeH- 
} cororpapuyeckoH Oymaru. 
|TakOW perucTpalluu NepHoyos 
(JIM 3a4MCTBOBAHbI JIMIUb yua- 
KU, COOTBETCTBOBAallIHe JVIH- 
M BOH Oomee 100 cm, BHy- 
aioe momHoe joBepue. B 
le 3peHuA choToannapata m0- 
Wain 2eKTpHuecKHe Yacbl 
eKTpHyecKHH cekyHomep, 
P3BOIABLUMH CHKCHpOBaTb Ha 
2K]OM CHUMKE COOTBETCTBY10- 
jee BpDeMA C TOUHOCTbIO JO 
ID] cex. 

Ilo 9JICEKTPOTeX HHYeCCKHM 
|)M4MHaM HEBO3MOX%KHO ObIIO 
WIYUHTb TIpH KaxKou cepun 
| bITOB COBeplIeHHO TOUHYIO 
|paHee 3aj|aHHy10 CKOpOCTb 
jTpa B OacceliHe. Tlostomy 5D 0 160 200 20 G00 oOb 


N@MOK ObIH pa30HTbI Ha TPH Puc. 1 

YMMbI COOTBETCTBeCHHO TPeM 

lopoctam Betpa: V = 7-+1 M/cex, V=1I-- 1 m/cex uw V = 15 + 1 M/cex. 
) Kaxkypili pa3,cC MOMeHTa IlyCKa MOTOPOB BO3YXOYBOK , CKOPOCTb BeTpa TOYU- 
| perucTpHpoBamacb MOcpeCTBOM CaMOMHUULylero MHKPpOMaHOMeTpa — aHe- 
brpada, ckoHcTpyupopaHHoro P. H. Vsanospm. K comamennio, MocrosHHas 
hOpocTh BeTpa YyCTaHaBJIMBaJlaCb JIMIb HeMHOrO He JOxOsA TOUKH A = da, 
(MOTOMY BOCXOJAmait YaCTb KPHBOH H3MEHEHHS KPYTH3HbI BOH Oba HeJO- 
yHa JIA BMOUHE TOUHOFO HCCIELOBAHHA IIPHMCHHTeIbHO K TOM WIM MHOL 
WaHHOH MOCTOAHHOM cKOpocTH. SaTo HanOomee HHTepecHbIli — NpoMexyTOU- 
ua — 9Tal KpMBO OT A = Az MO Ao yRalocb MOUNT C MocTaTOUHOH Haslexk- 
(CTb!iO, HECMOTPA Ha TO, TO MpOlecc H3Me€HEHHA KPYTH3HbI BOJIH Ha HauaJib- 
IX 9Talax pasBUTHA OKa3aJICA UpesBbIYaHHO HeycTOHuMBEM. Ha 9THX HavaJb- 
[IX 9TallaX OUCHb Pe3KO BbIPHCOBHIBAIOTCA FPYMMNbI BOH, OOMaaloulux pasiny- 
IMH BbICOTaMH HM pa3IHM4HOH KpyTH3sHOH. IIpu dororpadupoBaHHnu MbI cTapa- 
cb (pPuKCHpPOBaTb HanOoee YeTKO PaSBHBIUMeCA BOJHbI B TakKUX rpymnax, 
HaKO H TaKHM IyTeM He yflalOCcb IIpeAOTBPaTUTb pasOpoc ToueK Ha AMarpam- 
X Ha HauaJIbHbIX 9TaMax Pa3BHTHA BOJIH MPH MaJIbIX HM CpeHHX CKOPOCTAX 
rpa. 

Ha puc. 1 no ocnw aOcuucc OTOKeHbI JJIMHbI BOJIH B CaHTHMeTpax. 
ecb JMarpamma A nocTpoeHa mO OmbITamM pH cKOpoctn BeTpa V = 
7 +1 c/cex, quarpamma 5 orpeyaer cxopoctmu Berpa V = 11 + 1 M/cex 
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vu Juarpamma B — cxopoctu Betpa V = 15 + 1 m/cex. Kak BuyuM, MOCeqHAs 
BIOIHE COOTBETCTBYCT TEOPeTHYECKOH KPUBOM puc. | B cTaTbe(*). Ha He oTyeT: 
JIMBO OTMe¥UeHa TOUKAMH HHTepecHad MpOMexXYTOUHAA UaCTb, MapaJVJebHay 
ocu aOciucc. BnomHe yOBJIe€TBOPHTeIbHO MpOXOMT CpeqH IKCHePHMEHTAIIb> 
HbIX TOUeK HACMaaoulad (KAPHA) CIWIOWHAA KPHBaA, MOCTPOeHHaA NO Teope? 
THYecKOH cbopmyvre (2) pH sHaueHHH ro = 85. Kak yxxe yNOMUHaNOCb, MO TeX; 
HHYeCCKHM TIPHYHHaM HEBO3MOXKHO TMOyuaTb B OacceiHe MrHOBeCHHO yCTaHOBHB} 
IyIOCA CKOPOCTb BeTpa, a MOTOMY SKCMEPHMeCHTAaJIbHbIe TOUKH Ha 9Tale OF 
} = dt JO A = de HECOMHEHHO JI@exKAaT HWDKe TEX 3HAUeHHH h/A, KOTOPbIe COOTBET! 
CTBOBaIH Obl MONHOH 3alaHHOH ckOpocTuH moTOKa. C pyro CTOPOHbI, H3-3é 
PasJIMUHBIX HeH3OeKHbIX MOMeX (B TOM YHCe HCXOMALIMX OT HE BIOJIHE UMCTO!! 
MOPCKOH BOJbI B OObUIOM OacceHHe) HeIb3A ObIWIO O%KUJaTb BOSHUKHOBCHHA Hai 
YaJIbHbIX M@JIKUX BOJIH B MIOJIHOM COOTBETCTBHH C TOHKHMH COOTHOLIeCHHAMH pao) 
tb (1). B Tore, MpMUWIOCb OrpaHHYNTbCA JIM MOCTPOCHHeM OPpHeHTHPOBOUHOE 
NYHKTHPHOH KPHBOH BO (opmysie (1), B BOCXOAAMeH YaCTH XapaKTePHCTHKHI 
Ip sTom Ob MpHHATO Ai = 5 cM, Ao = 40 cm. Kak BUM, SKCIePHMEHTAJIb} 
HbI€ TOUKH 3eCb JIeriH BHYTPH KPHBOH. 

J\varpamma 5 puc. | noxaspipaer, uTo mp cKopocTu Betpa V = 11 m/cer 
elje COXpaHAeTCA HeOObINON OCTAaTOK MpOMexKYTOYHOFO STalla KPHBOH OT i = 
= he Wo A = do. Hucnanmatoulan yacTb TeopeTHYeCKOH KPHBOH YOBeTBOPH 
TeJIbHO HET OH3 TOURK, NOJYYCHHBIX Ha OCHOBAHHH He TOJIbKO HOBBIX OIIbITOR 
HO H MHOPOUHCJICHHBIX CTapbIX perucTpalMH mo cnocoby (*). OTmerum, 4TC 
B OTMMUNe OT padoTnl (*), 34eCb MbI PaCCMaTPHBaJIH He CpeMHHe KBajlpaTHUHbi 
BbICOTbI BOJIH, a BbICOTbI TCX BOJIH, KOTOPbI€ pa3BHJINCb HaHOosee YeTKO, T. 
HaHOOJIbILUMe BBICOTHI BOJIH B KaxK OH rpynne. BBusy TOPO, TO BOCXOAMIaA YacT 


BbIYHCJICHHAX 10 Popmyuie (1) TYT coxpaHeHa TOM Ke, KaK H Ha JMarpamMMe 
B COOTBETCTBHH C SKCIePHMEeHTaIbHbIMH TOUKAMH, MIpexKHel OCTalach H Bell 
quua Az. HalpoTus, BCeACTBHe COKpallleHHA JJIHHbI Ao—A)2, BEMMUNHA Ao B COP 
Myule (2) TyT 3HaUHTeJIbHO YMeHbIUMNaCbh MO CpaBHeHHio C Auarpammon B: 7Teé 
Tlepb Ao = 45 cm BMecTO 85 cM; 3TO NpHBeO K TOMY, YTO HUCMafaiowlad KPHBaa 
Ha (Marpamne 5 Bo Bcex CBOMX TOUKAX MOWWIa HWKe, YEM KPHBas Ha JHarpaMMe 

Eme Hwxxe mouwia TeopeTuyueckan (KHPHad) KPHBaaA Ha Juarpamme A. Ca 
XPaHHB IpexKHIOIO OPHEHTHPOBOUHY10 BOCXOMALLYIO YaCTb KPHBOH, Ha STOW Tha 
rpaMMe MbI MpOBeIH HHCXOJALMLYIO KPHBYIO 32€Cb C TaKHM PaCUeTOM, YTOOBI OF 
MIpOWa TO BIOHE HaexKHbIM TOUKAM, OTBEYAIOWIHM JWIHHaM BOH Oosee 100 ¢ 
OTa KPHBaA COOTBETCTBYeT HHbIM HavaJIbHbIM YCJIOBHAM HHTerpallHH OCHOBHOF 
RuddepenuvabHOrO ypaBHeHusA B (?) MO cpaBHeHHio C KPHBbIMM JMarpaMM | 
WB: HanOonbwiad KpyTH3Ha BOTH (0,122) sqecb He MOCTUraeT MpesebHO BO3MOW 
HoH BemuunHE 0,143. SanaBumcb HavambHbIM ycnoBpuem A/A = 0,122 np 
ho = 23 CM, MbI NOMYYHIH HOBY1O (POpMy HHTerpadia WIA BLIUHCMeHHA TeOpeTy 
yeckOH HUCnaflarouleH KpHBOH Ha Juarpamme / 


2 


= = 0,04 +. 0,082 (%.) e (2 


Jlia HaruaQHOcTH M 9Ta KPHBas, HW HUCMayawulad KPHBaA Cc AMarpaMMbl 4 
Ne€peHeCeHbl Ha HHIKHIOIO WMarpamMy B (TOHKHMN JMHMAMH). Kak Buu, B IO. 
HOM COOTBETCTBHM C HalHMH TeOpeTHYeCKHMH MIpeMNONOKeCHHAMH MPH YMeHE 
INM@HHM CKOpOCTeH BeTpa, CO3falollero BOMHY, COKpaujaeTCA MpOMExyTOUHBI 
yuacTOK WIHMHOH Ao—)2, NapasenbHbI OcH a6cuucc. IIpn cKopocTax, MeHbUM! 
11 M/cek, STOT yyacTOK BOOOmIe HCUesaeT, H MOCHe TOTO HUCHayawoulad ywactT 
KPHBOH OTXOJHT Pe-TO OT CKMOHA BOCXOAAMMerO yuacTKa B TOUKe c a6cIucco 
ho = 42, KaK 3TO BHAHO, Halpumep, Ha uarpamme A. . 

PaccMaTpHBax TPH HUCMaarouMe KPHBbIe, COBMeULeHHbIe Ha HarpammMe 
puc. 1, merko 3aMeTHTb, YTO MPH OMHOL U TOM xe WIHHe BOH pa3yIH4He B Hi 
KPYTHSHE OKa3bIBaeTCA TEM OOJIbIMNe, YEM MEHbIUE COOTBETCTBYIONIAA JWIHHA BOM 
4012 = | 


\Ilpu Pa3BUTHH BOJIH O UX MpeebHEIX PaSMEPOB, BOSMOXKHBIX B OKE€aHe IPH TOli 
WIM HHO CKOpOCTH BeTpa, pasMUNe 9TO HEMpepbIBHO YMeHbINaeTCH HM TIpaKTHye- 
JCKM HcCuesaeT Ha NO3AHUX 3TaNaXx PasBUTUA BOW. 

HatieHuble 3akOHbl pa3BHTHA BeTPOBbIX BOJIH MpeNCTaBAAIOT He TOMbKO 
‘TeOpeTu4ecKHH MHTepecC, OCBEIad TOHKHE ABCHMA Ha HaYaJIbHbIX 9Tallax, HO 
‘M He MCHbUIMH MpakTu4ueckni HHTepec: 3Had HUCMafaloulye YaCTH KPUBbIX THA 
A, 5, B, merko ycopepuieHcTBOBaTb Ty TeXHHKY KOPpPeKTHPOBKH Macllta- 
;O0B, O KOTOPOH MOAPOOHO roBopusOcb B paoore (°). TeticTBUTeIbHO, B WMTHPOBAaH- 
}HOH paOoTe UCCe1OBaIMCb BOJIHbI B OKeaHe M B IlyOOKOM MOpe Mp CKOpOCTH 
fBetpa cppiue 20 m/cex, u KOppeKTupo- : 

fpounas KpHBag puc. 2 Obuila Tam BBIUHC- 08 

}leHa IIpHMeHHTeIbHO K 3HaYeHHIO y= 

+= 100 cm: ucxoga 43 TeOpeTHYCCK OH cpop- 06 

MyJIbl (2) HacTOAUeH CTaTbu, ompese- : 


MIsICA TMOMpaBOUHbIH MHOXKHTEeIb C, Ha 


(KOTOPbIH CIeOBaIO yMHO*KaTb aciuc- | 04 
jbl KPHBBIX TepBoro mpHOMxKeHHA (Ha S_ 
fpuc. 1 u puc. 3 paGore (5). B caoo Oo 


jouepetb, MHOKHUTeIb € MOmKeT ObITE 
(BbIPaxKeCH HECKOJIbKO HHaye: He yepes 

BeJIHUHHbI R uw fr, a Yepes HeMOcpeycrT- 0 

BeHHO CBA3aHHbIe C HMMM BeIMYHHbI G2 O6 Ge 0 
jA 4 h. HanomuuM, 4uTo r — mouyBbicotTa 
({BOIH, a R—pafuyc kpyra KayeHuag,; Puc. 2 
}3HAYOK CO, IIpOCTaBJICHHbIM MO CoorT- 


TBETCTBYIOWIUMH BCIMUHHAaMH, O38Ha4aeT, 4YTO OepeTca 3HayeHHe, mpesembHOe 
[Ws yCIOBHH OKeaHa: (R/r)o = 8 H (A/A) » = 1/8 x. T]pu stom Bpipaxxenue C 


anmuuteTcaA Tak: 
(A/ ®)oy 7" 
=| ae | (3) 


| Baucus 10 dopmywie (3) 3HaueHHaA © WIA pasJIMYHbIX JJIHH BOJIH, MbI OOHa- 
\pyxKUIH, UTO IPH MaJIbIX M CPpe€QHHX CKOPOCTAX BeTpa KPHBbIC C (h) 3aMeTHO 
/OTJIMYAlOTCA OT TO! KPHBOL, KOTOpad NpuBeseHa B padore (*°) Ha puc. 2. Bmecre 
TeM, OOHapyxXHJIOCb, 4YTO Mp Mepexoye oT aprymMenta Ak apryMeHty h/ho =7 
IMOKHO MOJYUHTb KpHBbIe C(y), KOTOPbIe MOUTH CoBMaaloT MexKy co6oh B 
eo eare ckopoctei BeTpa oT 7 Jo 20 mM/cek. 

SHaunt, AA Maes eee WesieH BIOJIHe DS ear OrpaHH4HTbcsA OHOH 


= IIPHMe€HHTeEJIbHO K TaKHM CKOPOCTAM BeTpa. BenOMeTaL 4uTO Ha OCHOBaHHH 
(®) mepexogx oT nepBoro MpHOmMxKeHHA KO BTOPOMY OCYLIECTBIHeTCH 3a CUeT 
lyMHOxKeHHaA a6cuucc WMarpamm Ha Cu Ha (A/ho)'!? =7!2. 

B cBa3H C 9THM HHTePeCHO MOCTPOUTb KPHBY1O, KOTOPad MpeACTaBUT 3aBHCH- 
iMOCTb NOmHOrO MOMpaBouHOrO KOspduyHenta Cy’? OT apryMeHTa 4. Taka KpH- 
ipad MpuBesena Ha puc. 2, rye m0 OCH aOCIMCC OTOAKeHbI 3HaYeHHA YQ, CHAMae- 
MbIe C KPHBOH MepBoro mpHO6HKeHUS (°), a MO OCH ONIMHAT — 3HaYeHHA MOJIHO- 
iO mompaBouHoro Kosppuunenta 6 7? 


MockoscKHit rocyapcTBeHHbIit yHHBepCHTeT Tloctynuso 
um. M. B. Jlomonocosa 19 1X 1958 
WUTUPOBAHHAA JIATEPATYPA 


| 111 H. Yemencxuii, Mss. AH CCCP, cep. reorp. u reopus., Ne 3, 403 (1937). 
ZB. B. Ti Rae eT TIAH, 118, Ne 3, 472 (1958). %°B.B. WyaenwxKkun, JAH, 
1 
( 


, No 2, 348 (1956). 4B. B. Wlyaeiakun, Tp. Mopcex. rugpopus. uct. AH CCCP, 
1956), ®& B. B. UWlyaetxun, AH, 119, M6 ; 1188 (1958). 
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Jloxnann Akapemun nayk CCCP 
1958. Tom 123, Ns 6 


OKEAHOJIOr'H 


A. M. MYPOMILEB 


NJIOTHOCTb BOAbI HA TIOBEPXHOCTH MHAMMCK Oro OKEAHA 
(ITpedcmasaeno axademuxom A. A. Ipueopoveevim 2 VIII 1958) 


Tleppbie mpefcTaBsieHHa O MVJIOTHOCTH BOJbI OKeaHa OBI MOYYeHbI § eL 
B IV B. H. 9., C BBEeCHHeM MeTOJa ONpeeIeHHA ee yYAeJIbHOrO Beca MOCpPeCTBE 
apeomeTpr popaHua. Ho mpouies WIMTeIbHbIN MepHO M3y4YeHHA OkeaHa, perk: 
YeM CTaJIO BO3MOXKHbIM PaCCMOTPeHHe H3MeHECHHH yeMbHOrO Beca OT PpaHo} 
K paliony. Kapta pacmpefereuua yebHOro Beca BOJbI Ha NOBepxHocTH MyM 
CKOrO OKeaHa 6blla cocTaBsleHa A. BrokeHoM MO MaTepHaJiam skcnequuuN «Ve 
JI€HKepa» TOMbKO B 1895 r. i 

Tlocne skcnenuuuu «UenmenyKepa», T. €. NOcue BBEACHHA B IpakTHKy OK 
HorpaduyeckHx HCCIELOBaHHH TOUHbIX METOJOB OMpeesICHHA COJICHOCTH, B H 
YeHHH OKeaHa MepellWIH K PaCCMOTPeHHIO MJIOTHOCTH BOJbI KaK (YHKUMH Te 
nepatypbl HW comeHoctu. Ileppaa kapTa pacnpeyesleHHA MJIOTHOCTH BOJbI Ha 
BepxHocTH Myzniickoro oKeaHa Opa coctaBeHa T. Ulorrom u omy6muKoBa 
B 1935 r. B ero KHHre «Il eorpadjua Muguiickoro u Tuxoro OKeaHoB». OTa Kap 
faBasla XapaKTepHCTHUKY pacnpeseseHHA MVJIOTHOCTH B CeBeEpHOH H 10%KH 
yacTAX OKeaHa TOJIbKO B JICTHHH ce3oH. II]pH 9TOM OrpaHH4eHHOCTbh HCXOLH 
JaHHbIX, KOTOPbIMH MOF paciOlaraTb B TO Bpema I]lorT, onpexenuia 6onbU 
CX€MATHYHOCTh 9TOH XapakTepHCTHKH. Bnecte c Tem, 3a HCTeKIUee MOce H3 
HHA KapTpi [lotra Bpema He OblIO CAeaHO HH OHO MOMbITKH CHCTeMaTH3HP 
BaTb HM COpaboTaTbh HaKONMBIIMECA MaTepHaJIbl HaOJIOACHHH WIA yYTOUHeHHA 
CTPpOeCHHOH HM KapTHI. 

Ony6ukoBpaHHble B 1953 r. KapTbI NNOTHOCTH, cocTaBNeHHbIe JI. T. Xap 
TOHOBbIM JIA aBryctTa, HOAOps, dbeBpaaA HU Mas, BCJIEACTBHe CBOeOOpa3HA HB 
MOJIb3OBaHHbIX MPH HX MOCTPOCHHH MaTepHaOB aloT KpaliHe NpHOHxKeHHY 
XapakTepHCTHKy ee pacnpeyenenua. Jlermme B OCHOBY 3THX KapT JjaHHBIe ! 
TJIOTHOCTH ObWIH BbIUHCI€HbI MO 3HAYCHHAM TeMMepaTYPbl, CHATbIM C COOTBe 
CTBYIOWMX CPe€AHUX MECAYHHIX KapT, HW MO 3HAYCHHAM COJICHOCTH, CHATEIM C Kai 
Ilorra, xapakTepH3yroulm“x ee pacmpeleieHve 3HMOl UM JIETOM TOMbKO CeBe 
Hee 20° 10. wt. LOxnee stoi waporbi Ha Kapte [[lorra qaetca HeKOTOpan OOmIz 
XapaKTepHCTuKa COJeEHOCTH. Taka pa3sHOpOJHOCTb B HCXOJHbIX JaHHbIX TeMIi 
PpaTypbl MW COJICHOCTH, IPH HaJIMYHH 3HAUHTeJIbHBIX Ce3O0HHbIX KONeOaHHH fi 
cmeqHeH, KOHeYHO, He MOria OOecneyuTh OTOOpaxKeHHA peasbHOro pacnpen 
JICHHA MJIOTHOCTH. | 

CoOpaHHbid B HacTOsmmee Bpema B TocyapcTBeHHOM OKeaHOrpaduyeck¢ 
MHCTUTYTe MaTepHal SKCMEAHUMOHHBIX HW MOMYTHBIX HaGMIOLeHHH, MPpOBeeHHE 
B Muqutickom oKxeaue c 1873 0 1957 rr., MO3BONIMs MOCTPONTb HOBBIe KapTbI M0 
HocTH (pHc. | u 2). OTor MaTepnad [asl BO3MOKHOCTh COCTABUTb KaPTHI €€ pz 
MipeweeHHA B JI€ETHHH HW 3HMHHH Ce30Hbl Ha BCell MOBeEpXHOCTH OKeaHa. Ja x 
PakTepMCTHKN JIeTHerO Ce3OHa CeBepHOrO NMOMyWapHA OTOOPaHbl WaHHble H 
OntoleHHH, MPOBeAeHHbIX C HIOHA M0 CeHTAOPb, WIA SHMHEFO Ce30Ha — Cc jeKa 
px HO MapT. Cueqyer OTMETHTS, UTO JIA XAPAKTEPHCTHKH MIOTHOCTH BOTH! 1OxKH 
rO MOJlyiuapHsA rorwHee 60° jo. WI. 3HMOH MpHHATHI TaHHble, NOMyUeHHbIe B Ma 
NOCKOJIbKY B APyrHe 3MMNHE MECALbI HAOOCHUA 3eCb OTCyTCTBy10T. Bcero my 
MOCTPOCHHH JIeTHeEH KaPTbI HCMOb30BaHO 535 onpemeneHHii, 3uMHeH — 112 
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(OTOPbIe H ObIIH HaHECeHbI B COOTBETCTBHH C Hx reorpaduyecKHMH KOOpyMHa- 
‘aMH Ha paOouyto Kapty macutra6om 5 000 000. Sror macuira6 no3sBomH ¢ YNOB- 

BOPHTCIbHOH TOYHOCThIO HaHeCTH WHpoBoli MaTepnas Hu, OarojapaA Onaro- 
[PHATHOMY PactpeeneHHio €roO MO MpocTpaHcTBy OKeaHa, MOCTpouTb m0 HeEMy 
fs07HHuu. Tlocnequue nposesenbi yepes 0,5 u | eunnmE ycnoBHof morHocTH. 
_ Hecmorps Ha pa3IMuve B KOHYeCTBE HCXOLHBIX JaHHBIX MOCTPOeHHbI€ KapTbl 
SOIHE CpaBHUMbI. OTOMY CMOCOOCTBYeT HE TOMbKO yAOBeTBOPHTebHOe pacmpe- 
{ECHHE WHppoBOH OCHOBbI MO NpOcTpaHCTBY, HO M TO, YTO OCHOBHOe pasmMyHE 
§ KOMYCCTBE HCXOLHBIX MATepHasOB IIPpHXOMUTCA Ha aHTapKTMYecKHe IH poOrTpl, 


MacwTa6 


no napannenn 30° 


(0) 1000 2000 km 
sactiees eects) 


100 110 120 130 140 160 


Puc. 1. InoTuoctb Bogbt Ha NopepxHoctu Muygulickoro oKeaHa. 
Jlero cepepHoro nomymapua 


Hosple KapTbl BMepBbIe aloT MpecTaBJIeHHe O peaJIbHOM pacnpexereHun 
MJIOTHOCTH B siCTHHH HW 3MMHHH Ce3OHbI Ha BCeH NOBepxHocTH MHAMCcKOrO OKe- 
‘aHa. OHH BNOJIHE yOBJIETBOPHTEJIbHO OTParxkaloT OCOOeCHHOCTH MYCCOHHOrO pexkuMa 
CeBepHOM uacTH OKeaHa HM Ce30HHbIC H3MCHEHHA MVIOTHOCTH B €FO 1OXKHOK yacTH 
W jlaloT xapakTepucTuKy pacnpexeienua mwioTHOcTH B KpacHom mope u Ilep- 
CHJCKOM 3aJIMBe. 
 MuuumasibHasd BeIMYMHa MJIOTHOCTH B TeyeHHe roya OTMeyaeTCA B CeBepo- 
BOCTOYHOH YacTH MuyulicKoro OKeaHa, OTM 4AaIOULeHCA pH BbICOKOH TemmepaType 
BOJbI Ha MOBepXHOCTH OKeaHa OOJIbIIMM KOJIMYCCTBOM OCAJKOB, BbISbIBaIOUHX 
MOHH2KEHHE COMeHOCTH. Secb MIOTHOCTb coctaBssaeT 20,0—22,0, a Ha ceBepe 
Beurasipexoro 3aiuBa H AHJaMaHCKOTO MOPS B MpPHYCTbeBbIX paHOHax NajaeT 
meTtom 20 18,0. IIpu stom B JeTHHE MeCALbI, B C€30H 1Oro-3amafqHOro mMyccoHa, 
paiHOH MaNOl MIOTHOCTH 3HaUHTeIbHO COKpallaeTCA NOX BMAHWeM MOcTyMaI0- 
IWUX cola Cc 3anaga Oomee MIOTHEIX BOX. Hac6opoT, 3HMOH, B Ce30H CceBepo- 
BOCTOUHOFO MYCCOHA, BOLI MaJIOH MIOTHOCTH MepeHOCATCA JamekO Ha sanay 
WM HaGsOaloTca CeBepHee SKBaTOpa, y 5° B. J. 

B cepepo-sanaHoi yacTH oKeaHa HM B ApaBHlicKOM MOpe, XapakTepH3YIOUIN x- 
CA IPH BbICOKOM TeMMepaType BbICOKOM COJICHOCTbIO, MWJIOTHOCTb 3HaYHTeJIbHO 
yBeMuuBaeTCA HM B TeveHHe roja mpeBbiuaer 24,0, NocTuraa eTOM B paHoue, 
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mpuseratouem K ApaBHiickoMy NO/yocTpoBy, 24,5 u GOonee. S3bIK MJIOTHO! 
23,0 u Gonee MpocmexKUBAaeTCA BLOb appHkKaHCKOrO Oepera 1OXKHEC 9KBAT 
B meruue MecAUbI ero OOpas0BaHHe 3eCb CBA3AHO C MOJHATHEM Ha NOBEPXHO 
OKeaHa OXlaxKIe@HHbIX BON C HMKee7Kallux PWIyOHH. 3YMOH OOJIbUUIaA TIOTHO 
BOLI B 9STOM paiioHe oMnmpeselaeTca mocTymIeHHemM Oomee MWIOTHBIX BOT) 
Apapulickoro Mops B noTOKe CoMasIHHCkOro TeYeHHA. " . a 

Mexny 9kBaTopom H 10° to. mm. OKeaH TepeceKaeTCA 3OHOH MOHHKCHHOM TV 
HOCTH, KOTOPad Ha BOCTOKe COeAMHAeTCA C paHOHOM HaHOomee HUSKUX Ce BE 
yHH. PasBUTHe TOL 3OHbI, pasqemmoujeH Oomee MJIOTHBIC BOMbI CEBEPHOH H Kt 
Holi UacTeli OKeaHa, CBAZAHO C OOUIMM OMpecHeHHeM UM BbICOKOM TemMepaTy| 
BOJbI B JOXKHBIX MPHIKBATOPHAJIbHBIX LIMpPOTax. 


MacwrTad 
no napannenu 30° 


110 120 130 140 150 


Puce. 2. IlnoTHocTb Bogsbl Ha TOoBepxHocTH MuyuicKOIO OKeaHa. 
3uMa ceBpepHoro nowymapua 


BaarolapaA OOMbMIOMy pa3TH4HIO MIOTHOCTH BOLI Ha BOCTOKe H 3allz 
CeBePHOH 4YaCTH OKeaHa HW CYULeCTBYIOWeH 3,eCcb Ce30HHOH CMeHe TeYeHHH, P 
mpeemeHHe mOTHOCTH ceBepHee 10° to. WI. OTMUAeTCH GOMbINOH HepaBHOM' 
HocTbiO. Ho 1oxHee STO WIMPOTbI OHO BLIPABHHBaeTcH. Te OTKJIOHEHHA OT | 
HaJIbHOrO pacipeesieHHA, KOTOPbIe OTMEYAIOTCA 3)[eCb, CBASAHbI C gee 
IHMH Ha BOCTOKe H 3allayle XOJIOQHbIM HV TeMJIbIM TEYCHHAMH, HeECYLIMMH, COs 
BeTCTBeCHHO, Ooee MIOTHbIe H MeHee MIOTHBIe BOAbI. MakcHMaJibHaad MIOTHOC 
Bombl B MHqMHcKOM OKeaHe OTMeYaeTCA B AHTAPKTHUCCKUX WMpOTax. 3yecb, F 
CMOTPA Ha paCMpeCHCHHOCTh MOBEPXHOCTHO! BObI, BCIEACTBHe MOCTOAHH 
HH3KOH TemMMepaTypbl ee B TeyeHHe Trofa BeNMYMHA MAOTHOCTH Mmpek 
maeT 27,0. Ho merom toxkHOrO NOymapuaA NO BAMAHHeM HHTeHCHBHOrO Té 
HHA JIbOB ee 3HAYCHHEe B OTIEbHbIX palOHax ymMeHbiaerca 10 26,60—26,‘ 
SHMOH, pH HHTCHCHBHOM JIbqOOOpa30BaHHH, MIOTHOCTb BOA 61H3 AHTApKi 
Jt mpespunaer 27,5. | 

Oco6oe MECcTO 110 BEJIHYMHE MIOTHOCTH BOB He TOKO B Muquiickom oKeal 
HO BO Bcem Muposom OKeaHe B IlelOM, 3aHHMatoT KpacHoe mope u Tlepcuack 
3aJIMB. B HHX, HECMOTPA Ha BbICOKy10 TemMepaTypy, OvlaroqapsA UCKOUNTeb 
BLICOKOH Ja MOpeH Muposoro oKeaHa COMeHOCTH, MIOTHOCTA MOCTHraeT BeCb 
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ONbIUOH BeNMuHHEI. B cepepHoi uactu Kpacnoro mopa ee 3HayeHHe IIPeBbILLaeT 
8,7. B ceBepo-3anamqHo uacTu Tlepenuyckoro samuBa 3HMOM BeH4YHHAa MOT- 
OcTH Ooee 29,7, neTomM oKo0 27,0. IIpu 9TOM B JIeTHHe MECHIBI 3ecb pasBu- 
BIOTCH UPesBLIYalHO OOMbUMe TOPH3OHTAaJIbHbIe PpayMeHTb! WIOTHOCTH, KOTO- 
A Pe3KO YMeHbilaeTcA k ycTbio p. Iatt-91b-Apa6. B He6ombWIOM mper- 
cTbeBOM PpalOHe ee BeHUNHAa MadaeT HMKe 20,0, nocturaa 15,69. 3umon, c 
MCHBINCHHEM MaTePHKOBOTO CTOKa MH YBeJIMYCHHeM HcMapeHHA, CTONb Pe3KUX 
jaeHuli m0THOcTH B IlepcuycKOM 3aMBe, 10-BHMMOMYy, He OTMeuaeTCA. 
-Vcnonpsopanne 3HauvTembHOrO KOMIMUeCTBa (baKTHUeCKHX JaHHbIX 10 M0T- 
OCTH, OCBelLalOulMxX BCe MpOCTpaHCTBO OKeaHa, NO3BONAeT NOMaraTb, YTO HO- 
bI€ KAPTbI WaioT OOBCKTHBHY1O XapaKTePHCTHKY e€ pacmipeseieHuA Ha MOBepx- 
deTu Muauiicxoro oKeaHa H ero MOpel. OTM KapTbI OTPaxKaloT COBpeMeHHEIe 
1aHHA BeIMYMHbI MWIOTHOCTH B Pa3JIMUHbIX palOHax OKeaHa H MOLYT CJIYXKUTb 
‘HOBOH JIA ee JaIbHeliimero H3yueHHA. 


TocyapcTseHHblli okeaHorpaduyecknuit Tocrynusato 
HHCTHTYT 23 VII 1958 
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Jloxnxayn Akagemunu Hayrk CCCP 
1958. Tom 123, N 6 


BHO@HSHK 


O. H. TIETPOBA 


POJIb MECTHOFO H JIMCTAHLMOHHOrO AEMCTBUMSA OBLIETO 
PEHTTEHOBCKOFO OBJIYYEHHA B MOBPEXKEHHH AM4YHHK OB 
MbIWEH 


(IIpedcmaeaeno axademuxom T. JI. Joicenxo 13 VIII 1958) 


OJHUM H3 yTel yCTaHOBIeHHA MexaHH3Ma JeHCTBHA MOHH3HpyloMeH pa 
Mallu Ha Opraubl HM TKAHH MJICKOMMTAIOUAX pH OOWLEM COJYYeCHHH XKHBOTHBI 
ABJIACTCH BbIACHEHHE POJIH MeCTHOrO WH AHCTaHUMOHHOTO ehcTBMA. HaKxornsen} 
6oubIN0e YHCO CPaKTOB, YKa3bIBaIOWINX Ha TO, YTO pH TOTaJIbHOM OO/1y4eHH| 
HapsAly C HEMOCpeCTBeCHHBIM, MeCTHBIM MOparxkeHHeM OpraHOB MW TKaHeH 2KHBO 
HOrO HMEET MECTO H AHCTAHUMOHHOe JelicTBHe. B OJHUX CJIyYaAx OHO, OYEBH HG 
MOXKET ObITh Pe3yJIbTaTOM NOpaxKeHHA OpraHOB (HalpHMep, 2Xese3s BHYTPeHHE 
cekpel{HH), CYHKUMOHAIbHO CBA3aHHBIX C OpraHaMH HM TKaHAMH, ABJIAIOULYE 
MHCH TpeqMeTOM H3y4eHHA; B JIPyrHX CyuaHx 9TO JeHCTBHe Onpexemaere 
MOABJICHHeEM B OpraHH3Me TaK Ha3bIBaeMbIX PaHOTOKCHHOB (7, ”). 

B Hacrosmee BpeMA ONyOJIMKOBaHO BCero [Be paOOTbI, B KOTOPbIX HMEIOTE! 
NONbITKH YCTAHOBHTb POJIb MECTHOTO H JHCTaHIWMOHHOrO JeHCTBUA U3 yueHHl} 
B MOBPexKJCHHH MOJOBBIX KEME3 M/ICKOMMUTAIOMUX. BbIBOAbI, K KOTOPbIM MpHxOLa 
aBTOPbI 9THX paOOT, MpAMO TIpoTMBONOMOKHbI. Tak, Ilepep (?) cuntaet, 3 
JIMIb OOnlee PeEHTTeHOBCKOe OOTyueHHe Kpbic B WO3e 500 r Oka3sbIBaeT MOBper 
Naroulee BIIMAHHE Ha CCMCHHHKH, TOra KaK M€CTHOE OOJIYYCHHE 3THX KEES B TO 
2*Ke 03 HE BbISbIBAeT BAHMbIX HapylieHHli. Kou (*) B pe3ysbTaTe CBOHX HccH 
AOBaHHH MpHXOMT K BbIBOLY, YTO MOPaxeHHe CEMCHHHKOB OMNPeMeIACTCH B at 
YHTeEIbHOH Mepe HJIH, BO3MO%KHO, JlaxKe MOJIHOCTbIO MCCTHbIM JeHCTBHEM o6sr 
yenusa. PaOor, B KOTOpbIxX ObI CONOCTaBIAIOCh OOuLee H MeCTHOe JelicTBHe mpd 
HHKaIOUMX H3JIyYueCHHH Ha AMYHHKH MJICKOMMTAIOUMx, HaM HE H3BeCTHO. 

SafayeH HacTOsAMero HCCIeELOBaHNA ABHJIOCb BbISCHEHHE POH MeCTHO!]) 
WH JMCTaHIMOHHOrO JeHCTBHA B NOBpexkKCHHH AMYHHKOB MbBILIeH MpH OOULEM PeH 
PeHOBCKOM OOJlyueHHH. C STO Webio HAMM W3yY4asINCb SCTPaJIbHbIM WAKJI MW TW 
JIOBHTOCTb CaMOK MbILUeH B 3aBHCHMOCTH OT TOPO, ObIJIO JIM MIPHMCHEHO JIOKaJIbHE 
OOJYYeHHe AHYHUKOB WIM OHH OO/TYYaIMCb OHOBPeMEHHO C ApyruMu OpraHa 
H TKaHAMH. 

Hapayly C 9THM Obl NOCTAaBEH CHelMabHbIi 9KCIEPHMEHT 10 WeHcCTBHIO 
AMYHUKH OOJYYeHHA TOJIOBbI MbIeli. B mocseqHem culydae MbI HM@IM B BHI 
BO3MOXKHOC BJIMAHHE Ha AHYHHKH JIyYeBOroO NOpaxkenua runodusa (°, °). 

B pa6ore Opi HcnOmb30BaHb! 122 nomOBOspebIX CaMKH MBIWeH IHHHH A) 
Beco oT 19 yo 26 r. )Kuporupie OblIM pacmpeyeneHb! Ha cemyroulMe rpynne 
1) 2KHBOTHEIC, KOTOPbIX NOBepramH OOMeMy PeHTTeHOBCKOMY OGYYeHHE 
2) XKHBOTHBIC€, Y KOTOPbIX JIOKAIbHO OOyYaIH OONaCTb AWYHUKOB (mIOnLay) 
HeskPaHHPOBaHHOrO yyuacTKa paBHAacb 30 mM X 18 mM); 3) 2KHBOTHHIe, y Kt 
TOpbIxX OOJy4aIH ToOOBy; 4) KOHTPOJbHbIe 2%KMBOTHHIe, He NOBepraBLMed 
oOJlyueHHI0. 

Ilepen oO61yueHHemM, KOTOPOe MPOBOAMIH CO CNMHBI, 2KMBOTHBIX MIpHBaA3i 
BaJIH K NepeBAHHOH jocke. IIpH MecTHOM OG/IyYeHHH BCe TeO xHMBOTHOrO, 4 
HCKJIOYCHHEM KEMACMOTO YYACTKA, MOKPbIBAJIM CBHHILOBBIM 9KPaHOM TOMUMHC 
B 2,5 MM. OJHOKpaTHOe peHTreHoBcKoe O6yUeHHe MpOBOLMIH TpH yCIOBH A} 
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impaxeHHe 170 un 160 KB; cua ToKa 5 nau 6 ma; (uibTpbt 0,5 MM Cu u 
0,75 mm Al; cboxycHoe pacctosnne 60 cm; MomHOcTS 203bI 6,4 HIM 6,7 T/MHH. 
934 BOSJ€HCTBHA paBHsacb 100 r. 

_ Y OKMBOTHBIX BCeX NOLOMBITHBIX py UccMeLOBaIH SCTpPabHbI Unk. Dna 
Oro B TEYCHHE MePBbIX TPeX MECALLEB, a 3aTeM B MpososmKenne 6 v 9 Mec. mocwe 
AYUCHHA Y CaMOK €)KeHEBHO, KpOMe HepaOounx AHel, Opa BaranHUHHIe 
I8KH. CBex%KHH HeOKPalleHHbIi Ma30K MCCIeOBaM pH MasOM yBeIMUeHHH 
ikpockona. Meroyuka B3ATHA Ma3KOB M cmocoO onpeyeneHuA cTaqui wuKna 
WIM MOApOOHO onNcaHbI pauHee (’). 

Uepes 3 um 6 mec. nocie o6myueHHA XMBOTHBIX BCeX rpynn nosBepran 
MbITAHHIO Ha MIOROBUTOCTL. C STOH WebIO K MOMOMbITHbIM CaMKaM Ha Be He- 
WIM MOfCaxKuBasIM HeOOJYYeHHbIX CaMWOB. PerucTpHpoOBamH YMCO NOTOMKOB 
MOMeTaxX H YHCIO MEPTBOPO*KeCHHbIX. 

| Tlonyyennpie Jannpre (Tab. 1 u 2) moKasbIBaloT, YTO OOy4YeHHe AMYHHKOB 


Ta6nmuua ft 


CTOTAa MOABJICHHA MH MPOLOMKUTeMBHOCT cTaguii SCcTpabHOrO WHKa y MBIWell, nojBepraB- 
IWMXCA OOMeMy H MeCTHOMY peHTreHoBcKomy OG.1yyeHuIo (100 r) 


o J\nectpye IIposctpye OcTpyc Metaactpye 
, x 2 o 
ea) eer, eee [Sey 
GES Se a 6 a 6 a 6 a 6 
IlepBba Mecau 
1 |O6uree 25 TSS I oa) ) Ase EKO ae ASG saa 1) Ad) she 
2 |SluuHHKoB 26 (Ol Dosde oss (B}stose et 7 DAY OI 2aO eye) || bate: 
3 |Toumospr 26 784 | 46,7 | 3,7 1de ONS Avera NW Ps 0) PHN Se Ps 
4 |Kourpo.b 20 159) \noae ee) AOR: Wake} AON a) ed 4558 sheds 201 
Bropou Mecan 
4 |O6uree ae; 1560 (P5954 || 0.6 AON ieee NOzy tl Aa? DD ar Pay 
2 |SuqHHkos 26 HOLM OoseO |-Ond AmO™ lei. WA Ge |) As BELEN BS, 
3 |Touospr 20 758 | 47,2 | 3,4 Ok 7 “ds 22S Ae LORS 8 
4 |Koutposb 25 TOS" T4258-| 240 AO NOR PAO TWF 18,6 | 4,6 
TpeTuhH Mecay 
4° |O6utee 24 728 | 66,5 | 9,3 42.4.3 2, 62k; 8-1 297. 4.22 
2 |AuunuKos 25 152 |\WOT Mee eae Zed Ae 4 Bo || Path Pa hd 
3 |Tomospl 20 OA, || ASA 156i 5 APA Al || al} dies ah ES 7 POA AW 
4 |KonTpoup Le GG e4> nono. 0 “NaS sir tal Pe eA 24-6 IAeG Atha |p als 
[lectol Mecau 
4 |O6uree 23 680 | 89,5 | 18,9 OF aes Alea 1) G0 tak 
2° |SnuunuKxos 24 129) | SOsO! ei4aeoe de Gerd 4 Behl a0 8,9-| 2.7 
(3 |Tonosnt 19 564 | 54,8 4,3 OR mane: af fA OY lah) LOBOS er 
4 KouTpouib 49 ike} || 4B. 7 Pees) || ANOLE nln Sa} 24 6a 2,.0 Me Bs | BO 
; WepaTuu Meca 
4 |O6mee 15 435 | 90,0 | 20,4 | 0,5 4,3 OFon As 9,0 | 4,9 
2 = |SluuHuKos 24 624 | 92-0 21,2 | 0,8 hae 24° 2:0 5,6 | 2,4 
3 {|Touospl 13 Sol Odeo Ha || 0,7 1,4 OMT. Ae 4: A Gee ee 
14 K OHTpPOVIb 10 314 | 49,0 7a || tah) He ees 24,6.4 1,9 Ut fasy Wa 


IIpuMmeuanue. a@— aco mpo6 (%), 6 — cpeqHaA MpOLOMKUTEbHOCTL CTaqHH (AHH). 


aK [IPH TOTAIbHOM, TaK H IIpH M€CTHOM BO3JlCHCTBHH BbI3bIBAeT HapylleHHe 
TPabHOrO WHKa. OTKJOHCHHA OT HOPMbI OOHapyxKHBaIoTcA Ha 2 mecsille. 
O mepe yZlayieHHxA CpOKa OT MOMeHTA OOJYYeHHA HAapyWeHHA BbIABJIAIOTCH 
“e Goee pesKo. BaxkHO MOMYePKHYTb, YTO HapyieHHe SCTpaJIbHOrO WAKA 
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y caMOK, NONy4uMBUMx OOmlee OOMyYeHHeE H MeCTHOe OOyYeHHe AHUHUKE 
UMeeT CXOMHbIM XapaKTep. | 
B rpymne 2KHBOTHBIX, Y KOTOPBIX OOJYYeHHIO MOABepralacb TOMbKO TOO} 
TeyeHHe 9CTPabHOFO WHKNa Malo OTMMYaeTCA OT KOHTpOssA. IlpaBga, Ha 9 Mf 
YHCNO WMKIMpyIOUM4X CaMOK (WMKJIMpyloujeH CUHTaacb CaMKa, KOTOpad 


Ta6auta 


Teyenue ScTpaJbHOro IMKJla y Mblluleli, MOABepraBluuxca OOUleMy H MeCTHOMY PeHTTeHOBCKG 
o6yyenuo (100 r) 


1 mec, 2 mec. 3 mec. 6 mec. 9 Mec. | 
a8 
s| 25 
S ab a 6 e|a 6 ela CR seul 6 nes 6 
| x8 
1} OGumree}30/93, 3-44, 5/2, 1/30 73,3-48,0 4 ,3/30/10,0-L]0, 2/29 13,8--6,4 0,1/18 0,0 
5,4 
2| SAuu- | 
HuKOB}31/87,1-+-6,0 |2,4)31]71,0+8,1 |1,3]31)/19,4+ 0,4/31}16,1+6,6 |0,3/26} 3,8-++3,7 
3} Touno- +7,1 | 
BEI |34/83,8-+6,6 |2,5}/30/93,3+4,5 |3, 2/28/92 ,9-+/2 ,8)/24/87,5-+-6,7 |2,3/16)62,5-- | 
4| Kou- +4,8 +12,50 
Tpowb |30/90,0-45,4 |2,5}30/93,3+4,5 |3,6/28 92 ,9+)3, 7/22 


86,3+7,3 |2,7/13/92,2-+-7,7 | 


— ? 


IIpumeuauue. a —o6ulee uncno camok, 6 — ¥NCO UWUKsIMpyioulHx camoK (%), 
cpefHee UHCJIO HOPMAJIbHBIX IHKJIOB Ha 1 caMKy. 


JaHHbI OTPe30K BPeCMeHH HMea XOTA Obl OMMH HOPMAJIbHbIN WHKJI) B STON rpy 
me CHHxKaeTcA 0 63,0 mpoTuB 92,0% B koHTpome. OAHAKO CTaTHCTHYCCKHH a! 
NH3 MOKa3bIBaeT, YTO B STOM CyYae passHYHe MCXKAY OMbITOM H KOHTPOwM 
ABJIACTCA HEMOCTOBepHBIM (R paBHO 2,0), xOTA OHO M JOCTATOUHO BeIMKO, 4 
Obl HM .MOJIHOCTHIO MpeHeOpeub. 

‘Lncppl, xapakTepH3yioulve MpOleHT MIOQOBUTHIX CaMOK, cpefqHee uueH 
NOTOMKOB. B TOMeTe H MPOMeHT MePTBOPOXeHHbIX (TAO. 3), MOKasbIBa 


Ta6Onunua - 


[]O04OBHTOCTh CaMOK MbIWWeH, NOABepraBUIUxcaA OOULeEMy H MeCTHOMY peHITeHOBCKOMY 
ie o6uryyeHuio (100 r) 


Yepes 3 mec. 


NJIOMOBHTHIX 


: Sanneen g é a he g | NIOMOBHTBIX S c) , 4 
E obnyveHHA Es 2 aoe Bg Ex | 9 do Shi 
1 | O6mee 29° k= — — —_ 28 |— — oe 
2 | AuunuKos 31 2, 6,5+4,4 | 5,5 Sone 31 4 3,2+3 ,2 | 4,0 Wy 
3 | PomoBer 2a 18} 66,7+9,1 | 5,8 7,9 | 223 | 9+) 39,2--10,2 | 522 BH 
4 | Koutpou 28 | 18! 64,2+9,1 | 6,6 457 | 32a |44\ 52, 3-410.Oaleeg } 
4UTO BO3WCHCTBHE Ha AMYHUKU IIpH TOTaJIbHOM o6s1yueHHu WM MecCTHOe HX OO 


YeHHE BbISbIBAIOT Pe€3KOE CHMXKCHHE IWIOMOBHTOCTH yxKe yepes 3 mec. moc 
o6myuenua. [logopuTocTh: caMOK, Y KOTOPHIX BO3felicTBMIO mMoOmBeprad 
TOJIbKO TOOBa, HE OTJMYACTCA OT KOHTPOMA. 


M3 avasiu3a JaHHbIX 10 MepBbIM JB 
KPaTHOe PeHTTeHOBCKOe OGMYYeHHE B 


Uepes 6 mec. 


yM rpyaM XXHBOTHBIX BHHO, 4TO OAH 
nose 100 r oka3biBaeT CHbHOe MOBpe 


Jaiomee eHcTBHe Ha TOHabI CaMOK MbIel BHE 3aBMCHMOCTH OT TOrO, 6EIIO 
TIpOBeeHO OOuyee OGYYeCHHE HIM BOSEHCTBMIO MOMBepralach O6acTh A 
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kop. MatepHasbl CBUJeTeIbCTBYIOT O 3HaUHTeBHOM nlapaJlenHu3mMe B xoye 
PyWeHHH scTpabHOTO WHkNa HM MIOAOBMTOCTH pH OGmeM BosselicTBHH Ha 
TaHH3M M Mp OKaIbHOM OGsyyeHHH sMUHHKOB. CxoscTBO HaGmoaeTca 
B HaJIMuHH JlIaTeHTHOrO NepHOfa, Kora HE 3aMeuaeTCA KaKHX-NOO NpH- 
aKOB NOBPe*KeCHHH UAKIMKH, HW BO BPeMeHH NOABCHUA HapyleHuli ScTpasb- 
TO WHkKIa UW MIOMOBHTOCTH, H B TOM, YTO OOHAPyXeHHbIi cTepHsH3syroulNi 
eKT ABM AeTCA HeOOpaTHMbM. OTH akTbI NOSBOMAIOT CheaTb ceqyIOUNi 
(BO: MOpaxKeHHe AMYHHKOB MPH HeseTabHOH, HO cTepHM3yrouleli o3e 
JO r) mpoucxoguT 3a cueT HenocpeycTBeHHOrO, MeCTHOrO HX NOBpexeHHA. 
_Hlenax nmoqo6uoe sak0ueHHe, MbI He OTPHIlaeM NPHHUHNMAIbHO BO3MOx- 
CTH MHCTAHIMOHHOPO elcTBHA OO yYeHHA HA AHYHHKH Kak BCJIeEACTBHE 
We osciern runOpH3a, TaK HM B Pe3yJIbTAaTe NOABJICHHA TOKCHYCCKHX BELIECTB, 
) IPH YCJIOBHAX UCNOMb3SOBAHHA 3HAUMTeIbHO OObIUIMX O03 COyueHHA. 
_AsBTop  BbipaxkaerT rvlyOoKyio OmarojapHocTb umeHy-KoppecnouyeHTy 
4d CCCP H. HW. Hyxanuy u npod. H. UW. Mlanupo 3a pyxosogcrTso u noMontb 
moore. 


VuctutyT reneTuku Moctynus0 
Axkayemuu HaykK CCCP 11 VIII 1958 


UMTMPOBAHHASA JIMTEPATYPA 


1 A.M. Ky3uu, Ceccua AH CCCP no MupHomy ucnonb30BaHHIO aTOMHOH SHeprun 
-5 uioma 1955 r., 3acey. Org. Onon. HayK, M3n. AH CCCP, 1955, crp. 69 *# H. H. Ky3- 
2m0Ba, )KypH. o6m. 6von., 18, B. 1, 53 (1957), § H.W. Hy xguu, H. UH. Ila. 
apo, O. H. Tletposa, O. H. Kutaesa, CO6opH. pador no paguo6uonornu, Vaz. 
meceP, 1955, crp. 114. * Hl. Kohn, Rad. Res.,°3, 2, 153 (1955). DING IL ALORS 
gne, Strahlentherap., 54, 477 (1935). ®S. Shaver, Am. J. Anat., 92, 3, 391 
353). 7 A Westman, Acta obstetr. et gynecol., Scand., 32, 1, 108 (1953). 


) 
) 
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Jloxnagn Arkagemun nayrx CCCP 
1958. Tom 123, Ne 6 


M. Tl. BAHIOKOB u A. A. MAK | 
O TEMMEPATYPE KAHAJIA HCKPOBOTO PA3PAA 


(ITpedcmaeaeno akademuxom A. A. Jlebedeevim 7 VII 1958) 


Uspecruo (-°), uro Mp yBeIHYeCHHM CKOPOCTH MOCTYIMJICHHA SHEPrHH Bk 
HaJl HCKpOBOrO pa3pAya €rO MrHOBeCHHaA APKOCTb BOSpacTaeT JIMWIb AO ON] 
J@eCHHOFO Mpeesa, 3aBHCAULerO OT pOfa rasa, B aTMOC(epe KOTOPOTO MpoE 
BOMUTCA pa3span. MeccmeqoBaHne cneKTpaJIbHOrO pacnpelxeeHua u3J1y4eH} 
CIWIOWHOFO (pOHa KaHaJIa B PexKHME HaCHIINCHHA APKOCTH (*) NOKa3aJIO, 4TO 
Hal pa3spaya B 9TOM CuLyyae H3TyYaeT Kak aOCOJIOTHO YepHoOe Te0, Temmefy 
Typa KOTOpOro MOxeT GLITh OMpememeHa c NMOMOMbIO PopmysbI [laHKa 110 Bedi 
YHHe CMe€KTPpaIbHOM MIOTHOCTH ApKOCTH KaHasia. Henpo3payHocTb ma3? 
KaHaJla B P@KHMEC HAaCbIILeHHA MOATBepxKaeTCA Tak2Ke PaBHOMePHbIM paciif 
Je@eCHHeEM APKOCTH MO Tey cBeyeHHA. JIA BbIACHeHHA (CbH3HUeCKHX MpoLs 
COB, MpOMCXOJAUIMX B KaHasle pa3paqa, MpeycTaBaeT WHTepec npocienm 
3a BeJIMYMHOH TeMNepaTypbl KaHasla B TAKHX POKHMAaX Pa3pAa, MPH KOTOPE 
HaCbIN[eCHHe APKOCTH CIVIOWIHOTO H31yYYeHHA euje He HMeeT MeCTa. OTO MOK 
OCYUICCTBHTb IyTeM HCCIeAOBAHHA CMeEKTPaJIbHOH MIOTHOCTH APKOCTH KaHa; 
B YIUMPCHHbIX JIMHHAX WMOHH30BaHHBIX aTOMOB ra3a. J] elicTBHTeIbHO, Oval 
apa TOMY, 4YTO MOFIOULeHHe MWla3MbI B JIMHHAX OONbIUe, YeM B CIVJIOWIHOM CIex 
pe, MOXKHO O*KHaTb, YTO H3yYeHHe B JIMHMAX OyWeT KUePHbIM» IPH TaKHXx 
*%KMMAaX paspAla, MPH KOTOPHIX WIA CMIOMWHOTO U3TyYeHHA Ma3sma Oyler ei 
B 3HaUHTeJIbHOH Mepe Mpo3pauHa. | 

B HacrosmeH paOore cooOujaoTrca pe3ysbTaTbI H3MepeHHA TemmMeparys| 
KaHala HCKpOBOrO pa3pxyla B aproHe, KCe€HOHeE HW a30Te MO BeNHYHMHE cme 
pasIbHOH MIOTHOCTH APKOCTH kKaHadla MpH JWIMHaX BOJIH, COOTBETCTBYIOLL 
WeHTPpy TAXKECTH JIMHMH, WIA PasMUHbIX CKOpOcTelt MocTyNMeHHA >HEpr 
B KaHall pa3pxfla. 

Metoquka H3MepeHu omucaHa B padore (°). B usmepnTembHoli ycTaHoR} 
HCIIOJIb3OBaJICH MOHOXPOMAaTOpP C JM*pakUHOHHOH pewleTKOM HM 3epKaJIbH 
ONTHKOH, B KaveCTBe NPHeCMHHKa UMCMOMb3OBaJICA CPOTOSICKTPOHHbI yMHOX 
Teib Tuna OOY-18. Kava paspaya npoekTupoBasicA Ha Leb MOHOXpomaTo} 
AXPOMATHYCCKUM OObCKTHBOM H3 KBaplla H KaMeHHO comm. CneKTpabH: 
IWMpHHa Weel MOHOXpOMaTopa B Mpomecce u3MepeHHit H3MeHANAacb B MpeDl 
Jax 1,8—2,7 A, BpemeHHoe pa3pemeHHe ycTaHoBKU cocTaBrano 5-1078 ce& 
[paqyHposka yCTaHOBKH MpOBOAMIaCcb C MOMOMIbIO JICHTOUHOH JIaMIMbl Haka 
BaHHA C KBapIeBbIM OKHOM. | 

Hcceqopanue JIMHeHuaTOrO M3/IyYeHHA ObWIO MpoBeqeHO B aproHe Tj 
qiuHax BOMH A 4806; 4348 u 3588 A, B kceHoHe mpu A 2900 u 2600 A. Emxoc 
pa3spaqHoro KOHTYypa cocTaBinna 0,05 wd, pa6ouee Hanpsaxenne 12 KB, HHT 
THBHOCTh KOHTYPpa M€HsIaCb B Mmpolecce usmepennii or 0,086 yo 1,28 pr 
Pa3pak OCYILECTBIAICA B aproHe pH aBenun 4 aTM. M B KceHOHe mpu 5 ati 
Kak BHAHO 3 pe3yJIbTaTOB H3MepeHHui, NpMBeeHHBIX Ha puc. | u 2, B Ob 
OBAHHOH OONaCTH H3MeCHCHHA MHAYKTHBHOCTH KOHTypa sMHeliuaTOe H3amyueH} 
Aus COOMX Ta3OB MPaKTHYeCKH NOCTHTIO, NpekeMbHOTO 3HAYeHHA, B TO Bpew 
Kak CIWIOWHOe H3yyeHue mpH A < 4000 A ene qameko or HacpimeHHA. Cruioll 
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10€ MU JIMHeHuaTOe HByYeHHA paspaqa B a3zota (p = 2 aT.) HCCJIeQOBaIHCb 
s OOacTH cnextpa 4000—6000 A. IIpu BbIOPaHHbIX PexKHMax paspaga (C = 
=0,05 ppb, U=15 xs, L=0,086—0,78 VTH) HaCbILeHHe APKOCTH HaGwOqalocb 
WIA CIJIOMIHOPO M3J.YYeHHA C AJIMHOM BOMHEI Oompiue 5500 A, a TaKxe WIA BCeXx 
OCENOBAHHEIX JIMHHH (A 4097; 5001 nu 5045 A). 


on 


160 
6m 2 b 


Basse 
cM2A cmep a — 


7 fen 


uc. 1. 3asucumMocTb MaKCHMaJIbHOM cmeKT- Puc. 2. S3aByucHMOCTb MaKCHMaJIbHOM CIeKT- 
PaJIbHOM MJIOTHOCTH APKOCTH KaHaJia HC- PabHOH MJOTHOCTH APKOCTH KaHaJla WCK- 
[XpoBoro pa3psfla B aTMocibepe arpoHa oT poBoro pa3spaqa B aTMociepe KCeHOHAa OT 


|IHLYKTHBHOCTH KOHTYpPa aA pa3JIMUHbIXx HHAYKTHBHOCTH KOHTYpa WIA pa3/MUHBIX 
MH BQH: 1 — 4806 A, 2— 4680 A, 3— WKH BoIH. J— 4490 A, 2— 4080 A, 3— 
348 A, £—3990 A, 5— 3588 A, 6— 3400 A, 4—2900 A, 5— 2600 A, 6— 
h400 A, 7—2900 A, 8 — 2600 A. Kpn- 2300 A. Kpusie 5 u 6 HaHeCeHEI B OTHOCH- 
faa 8 HaHeceHa B OTHOCHTCJIbBHOM MacluTa6e TCJIbHOM MacluTa6e. 


| Ilo dopmyae I]nanka Wa u3snyyeHua aOcosoTHOrO YepHOrO Tea ObWIH pac- 
LUMTaHbI TeMMepaTYPbI, COOTBETCTBYIOUIMe CMeKTPpaIbHOH MJIOTHOCTH sApKOCTH 
(WIA TeX JVIMH BOJIH JIMHeM4aTOrO M CMJIOWIHOTO CNeKTPQB, pH KOTOpbIX HaOJI0- 
alOCb HacCbIIeHHe APKOCTH. Pe3ysbTAaTbl pacueTOB MIpHBeeHbI Ha puc. 3. 
aHHble O APKOCTH CNMOWHOrO M3yYeHHA B MH(PpaKkpacHoli oOOacTH cieKTpa 
N@HHOM JIA pa3JIMUHbIX JWIMH BOJIH, BeCbMa He€BCIHK, OCOOeHHO JIA KCeHOHA 
4" agota. 

| VisnoxKeHHbIe pe3yJIbTaTbI JaloT OCHOBaHHe YyTBepxKaTb, TO TemMepatypa 
kKaHalla HCKPOBOrO pa3pxAfa MaJlO 3aBHCHT OT CKOPOCTH MOCTYNeHHA SHeEprHuu 
8 Hero. BaxkHO OTMeTHTb, 4TO ONpeseeHHOe HaMH 3Ha¥eHHe TemMIepaTypbl Ka- 
Nala pa3pafa B azote (T = 43000°K) xopomio cormacyerca c TemnepaTypon 
DaspAlla B a3ZOTe, OMNPeeCHHOH CMeKTPOCKOMMYeECKUM METOROM MO OTHOLICHHIO 
THTeHCHBHOcTeH AByx HHH (*,°), MpHMeHeHHe KOTOPOrO BO3MOXKHO JIMIIb Mp 
MTCYTCTBHH peaOcopOuHH B KaHasle. 

CymlecTBeHHbI MHTepec MpescTaBAAeT BOMpOcC O pacmpeseleHHH Temmepa- 
‘ypbI 10 KaHaly pa3spaya. Ecau Obl sTO pacipegqemenne Obl0 BeCbMa HeOJHO- 
)OJHBIM, TO MOXKHO OBO ObI OMKNMAaTb, YTO OMpememAemadA MO NpeiaraemMomy 
feTOLy TemmepaTypa MeHbINe MaKCHMaJIbHOM TemMepaTypbl B KaHaJle M3-3a 
/KPaHUpyroulero jelicTBHA BHeWHMX XOJOMHBIX c0eB. CyYeCTBeHHBIM WA 
\KINCHCHUA STOFO BOMpOCa HaM MIPeACTABIACTCA U3YYCHHE APKOCTH KaHaJla pa3- 
)ayla B CIyYaAX, MPH KOTOPbIX MWia3Ma KaHasla YaCTHYHO NpO3pauHa B KaKOM~- 
1460 yuacTKe cnextpa. Ha puc. 4 cxemaTHYHO MpescTaBeHO HaOulO,aemoe Ha 
MBIT CMEKTPasIbHOe paciipekeeHHe APKOCTH KaHaJla pa3spsala MWA MBYX Xa- 
JAKTePHEIX cyuaes. KpuBaa / OTHOCHTCA K CJly¥alo HaCbINleHHA APKOCTH M0 
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BCeMY CI€KTPy; Kak CuelyeT U3 U3OXKEHHO"O BbILMe, PacMNpeMeeHHE APKOCT 
Ip 9TOM XOPOMIO COOTBETCTBYeT pacnpeyeNeHMio U3yYeHHA aOCOJOTHO YEP 
Horo Teja, 10 Kpaiinei Mepe B OGceqoBaHHO OGnacTu cnexTpa 2900—9000 4 
Kpupasa 2 orHOcuTCa K Cily4alo, IIpH KOTOpOM MWia3Ma KaHaJla YaCTHYHO IIpe 
3pauHa, 3a HCKJIOUCHHEM JJINHHOBOHOBOH YacTH CNeKTpa, a TaK%Ke HCKPOBb: 
JIMHHH; Kak BHJHO W3 pHCyHKa, B OOMaCTAX YACTHYHOH MpO3payHOCTH M1a3M) 


b, 
v4 ee 
/ 4 (ole) 
410 ? 
(e} ec fo} 
310° ‘ / 
—————— 
yd tee 
2000 F000 7000 SUaoA 
A 
Puc. 3. 1—xcenon, 2—apron, 3— a30T Puc. 4 


CNe€KTpasIbHad MJIOTHOCTh APKOCTH KaHaJla MCHbIUe APKOCTH aOCOsIOTHO Ye 
Horo Tela Ip Temmepatype, OMpeseeHHOH MO APKOCTH KaHawla JWIA Tex J 
BOJIH, IPH KOTOpbIX HaOslosaeTCA HaCbIeHHe. DTO aeT OCHOBaHHA mpeyn 
JlaraTb, YTO pacpemesmeHve TemMepaTypb!l M0 Ce4YeHHIO KaHaJla UCKPOBOrO pa 
pala paBHOMepHO, TaK Kak B MPOTHBHOM CJlyyae, YUHTbIBAA CHJIbHYy!0 3aBHe 
MOCTb KO3(PUUMEHTA NOTIOWCHHA Ma3Mbl OT TeMMepaTypbl, MO2KHO ObLIO 
OKUaTb MOABIeHHe JIMHHH B TormoueHuu. JlaHHoe npeynomowKeHHe Hax 
JIMTCA B COOTBETCTBHH C BbIBOJaMH, NOJYYCHHbIMH B padore (*) Ha OCHOBAaHH 
W3yuYeHHA pacnpemeeHHA MIOTHOCTH ra3a B KaHase MCKPOBOrO pa3psAya. 

Hi310xKeHHbIe Pe3yIbTATbl OTHOCATCA K CJIYYalO OTKPbITOrO UCKPOBOrO pa 
pana. Ilpu orpaHuueHHuH KaHasla pa3spsayla, HampumMep, CTeCHKaMH KalHAt 
(°, 7), COOcTBeHHBIM MarHHTHbIM omemM TOKa (nuHY-adpdext) (8, *), mor 
ObITh MOMyYeHb! Goee BLICOKNeE TeMMepaTypbl. 

B 3aK10ueHHe aBTOpPbI MpHHOcAT OarofapHoctb B. P. MypatToBy, mpHH 
MaBUIeMY yUacTHe B IIpOBeeHHH psxAa Hu3MepeHHii. 


Tloctynus0 
27 VI 1957 


UMTMPOBAHHAA JIMTEPATYPA 


laser, Optik, 7, H. 2, 64 (1950). K. C. Byangcon, H. I. Jin6me 
p Has Ws3s. AH CCCP, cep. ous., 19, Ne 1, 61 (1955). %§M.T. Bauwxte 
kK, H. B. Ilapasuucekas, Ontuka u cnextpockonna, 1, Ne 5, 642 (195 
a HONe I bm Tai) hike Gy xin pen, EP Komms B24eea7 Ol (198: 
ros, C. Jl. MaHyzeabmtam, KOTO, 24, 691 (1953). §°M. 1. BI 
.A. Max, M. A. Ypec, Ontnka uw cnextpocxonua, 4, 90 (1954 
ak, JIAH, 123, Ne 4 (1958), ®H.B. Kypuartos, Aromnaa 9neprui 

No 3, 65 (1956), * B.C. Komeabxkos, J.C. Tapgenos, JIAH, 111, 1215 (195 
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oknagqn Akangemun nayr CCCP 
1958. Tom 123, Ne 6 


QJIEKT POTEXHHKA 


M. A. TABPHJIOB, B. M. OCTHAHY, B. H. POJMH u B. JI. THMO®EEB * 
PEAJIM3AUHA CXEM JMCKPETHbIX KOPPEKTOPOB 
(ITpedcmasazeno axademuxom B. C. Kyae6axuneim 17 VII 1958) 


1. TlocrtranosBpKka 3aQaun. Vccnengosanuio cuctem cHrHaoB c 06- 
iPy2KeHHeM H HCNpaBJICHHeM HCKaxKeHHM yesaeTcaA B HaCTOAUIee BPeMA OOUIb- 
o€ BHHMAaHHe. CyllleCTBeHHOe 3HayYeHHe HMECT MPH 3STOM U3bICKAHHe pallHo- 
WIbHbIX MCTOJOB PeaH3allMH MPHEMHbIX YCTPOHCTB, BLINONHAIOUIUX PYHKIWH 
ialH3a HCKaxKeHHH, H UX UCMpaBsenne. 

HspecTuble H3 MTepaTypbl MeTogp! (17%) mpenycmaTpuBaoT MoceOBaTeVIb- 
9€ BO BPeMeHH (MHOrOTaKTHOe) BbINOHeHHe (byHKUMH MpHemHoro ycrpolictsa: 
aKCallMio CHrHalla, aHaius HCKaxkeHHH WM HCNpaBsIeHHe UCKa- ek 
CHHBIX 3JIEMCHTOB. OTO M MOCJYXKHIO OCHOBAHHeM JIA BBee- ; “6 ee 4 : 

A pacipocTpaHeHHOroO B HaCTOAULee BPeCMA TeEPMHHa «CHCTe- 

3 CHrHaJIOB C OOHapyxXKeHHeM HM UCMpaBIeHHeM UcKaxKe- 
im». M. A. TappusoBpim Obl MpeqioOxKeH MeTOI, B KOTOPOM 
eMyCMaTpuBaeIcA OfHOTAKTHOE BBINOJIHCHHE YyKa3aHHBbIX 
mie dyHKuni (4, °), uTO Mp OMHHX M Tex %Ke YCOBUAX 

MMepHO B TPH pa3a COKpalllaeT Bpemsa, HeEOOxOsMMOe JIA 
TIpaBJICHHA CHTHaJla, H YMeHbIUlaeT MOTPeOHOe KOHYeECTBO 
YICHHbIX 3JIEMeCHTOB. MM x%e MpeioKeHa UeA Tak Has3bl- ! 
emOro «JHCKPeTHOTO KOppeKTOpa», NpescTaBAIoULero COOOH fas tia 
STPOHCTBO, Ha BXOJ KOTOpOrO NOaeTcA HCKaKeHHbI CH- Puc. 4 
aJl, 4 Ha BbIXOJ€ CHHMaeTCA UCHpaBJIeHHbI (puc. 1). Tako“ 
2PPEKTOP MOET ObITb BKJIHOUCH B JIIOOOM MeCTe TpakTa Mepesaun curHasa (B 
[HOM HJIM HE€CKOJIbKHX) HU OCYLICCTBIATb HCMpPaBJICHHe HMEIOWLAXCA MCKaxKeHHuh. 

Peanu3auvlo JUCKpeTHOrO KOppekTOpa, Tak Ke Kak HM MPHeMHBIX YCTPOHCTB, 
WIHOHAIbHee BCEFO OCYIIECTBIATb B KJIaCCe OJHOTAKTHbIX CxeM. Cxembl JH- 
(PETHbIX KOPPeKTOPOB, NPHHaIexaINX K KaCcy MepecueTHbIX CXeM, HMEIOT 
2KOTOPble OCOGeHHOCTH. OTH OCOOeEHHOCTH, a TAKE PeaIH3alUA OMHOTO M3 TH- 
OB KOPPe€KTOPOB Ha KOHTAKTHBIX pesle, KPHCTaJJIMYECKUX BJIEMeCHTAX HM THCcTe- 
S3MCHBIX SJICMeCHTAX PaCCMATPUBAIOTCA HUXe. 

m KOpPppeKTOp,. NOCTPOCHH MH, Ha 2IECKTPOMEX a- 
wueckux pewse. IlycTb BylOpana cucrema k paOounx curHaoB, o6ec- 
sunBalollad ucipaBsenHe d u oOHapy2xenne d + A omm6ox**. OuesuyHo, i-h 
xO (pc. 1) WomKeH OKa3aTbCA NO HalpsxKeHHeM BCAKMH pas, Kak i’-i 
<O. HaxOJHTCA MO HalpAxKeHHeM HM COOTBETCTBYIONIMH CHrHasl mperepnel He 
yee uem d CQMHMUHBIX HCKaxeHni (B cyuae d + A ucKaxkennit 1-H BHIXOL 
2 OJKeH HAXOJHTbCA MOA HalpsaAxKeHHeM, Tak KaK B 9TOM CJLydae HYXKHO OCy- 
ECTBUTb «3allHTHbI OTKa3» (°)). Saqaya MOcTpoeHHsA KOppeKTOpa cBoguTcsa *** 


* Peamu3allust CTPpyKTyp JMCKPeTHBIX KOppeKTOpoB paspaOoTana: WIA CTpyKTyp Ha peseli- 
)-KOHTAKTHBIX 3emMeHTax B. M. Octuany (elo Ke Jana OOMad OWleHKa 4MCJIa BeHTHJIeH B HHX), 
(f CYYaA MOMYNPOBOAHHKOBHIX 9IeMeHTOB B. H. PogMubIM, WIA Cayyadt THCTepesHCHEIX 9vIe- 
‘uTos. B. JI. Tumodeesnim. 

** 3necb UCNOMb30BaHbI O6O3HAYeHMA, NPHHATHIe B (4, 5). 

#** Cxemy KOppeKTopa, MpencTapssionty!o coGoli, BooOule ropops, (f, M)-MOMOCHUK, MOXK- 
) pasOuTb Ha [Be MOACXeMbI, OHA M3 KOTOPHIX — (n, 1)-MoMOCHHK — COfepXKUT TOMbKO 06- 
TKH IIPHeMHBIX SeMeHTOB, HM ero MOCTPoenhe He MpescTaBAeT HHKAKHX TPyfHOCTeH, a BTO- 
ia — (1, n)-MomocHHK — COXePp2KUT KOHTAKTHI STHX 9JIEMEHTOB. 
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kK MOCTPOeHHIO (1, n)-momocHuKa, peamM3yrolujero MOMyYeHHbIe (PyHKUHH B 
JleHCTBUA Ha nN WCMOHUTEIbHbIX 9JIEMeHTOB (f — YMCIO paspxAOB B JBOKUK 


MpelcTaBIeHHH CHrHava). | 
HerpyqH0 3aMeTHTb, 4TO Juin m06oro d sTH (pyHKWMA OOaaroT cule ny, 


ULHMA CBOHCTBaMH: 
1) Onn mpegcTaBuMb B BAe 


Fy a) a ae ete a, | 


Py = aed) eee, 


PF, = a + a 1 bay, 


rye a® mpegcTaBisatoT COOOH CYMMbI HeKOTOPbIX KOHCTHTYCHTOB €/MHHILbI. Ij 
yeM, ecu OJMH HM TOT 2K@ KOHCTHTYeHT e/MHHIbI BxOgUT B aM) HB als), 
Qa) == ——— = ats). 
On | 
2) Iyer BbIOpaHa cHcTeMa paOOuUHX CHrHaJIOB | 


Oy = {al, a2, ..., aT}, 
Oo = {al, 02,..., a}, 
ap = {al OF, ..., WP}. 
| 
Ec cpeyqu BbIOpaHHbIx CHrHaJiOB HalLyTCA MO MeHbIUeH Mepe Ba TaKUX ag, z | 


uTO NO KpaiiHeli Mepe Aa ognoro h (O<A<n) af=af, To cymecTe 

XOTA Obl OHA Napa uwcedl io, i, (do iy, Oto n, Oi, <n) Takux, 

Mi, M ; ==0, rae M;= {a}, a m—uUNCIO eHHHIbI B mMpescTaBse 
0 


curHasa. IIpu penetuon peamu3atiun (1, 2)-ou1OCHHKa 10 3a,aHHbIM MpOBOUMOCT 

o6lajaiouluM cBolicTBamMu 1) u 2), yqoOHO BocrIG 

BOBaTbCA CJICYIOWMM MeTOJOM, a) cocTaBuse 

MHOMKeCTBO Moy = {a} = U Mi, nycTb ero Mo 
A 


HOCTb paBHa p; 6) crpontcs (1, p)-nomocHHK, 
JIM3YIOWHH BCe SJIEMeHTbI MHOxecTBa My; B) cr 
MOLIbIO BeHTHIbHOH CeTKH 3 MOCTpOeHH 
(1, p)-nomrocHuka nowtyaaetca (1, 7)-nomocHt 
peavIM3ylolWi 3ajaHHble mpoBoyumocTu *. IIpu ar 
YCJIO BEHTHJIbHBIX 9JIeMeHTOB N orpaHH4eHo cBep 
uvciom Q = 2[2?—(p+1)]. N= QB cayud 
ecu Jif Kakoro-TO (pukKcHpoBaHHoro i; M;; = M 
a Bce ocTambHbie M; mpeycTaBsatoT CoO BCe Bd 
MOXKHbIe coveTaHHA SiemMeHTOB u3 M;, no 1,2, ,| 

| s+. ,h,— 1 (oveBHyHO, BSTOM cayuae n = 2*s, 
SA a ANE puc. 2 mpHBoyMTCA CXeMa KOppeKTopa, UcNMpaBa i 
mero OJHY WM OOHapyKuBalollero Be eMHHUH 

OWMOKH JI n = 5, MOCTpOeHHad TaKHM MeTOJIOM 
Puc. 2 KayecTBe pa6ounx BbIOpaHl curHawbt 110101 10104 
3. KoppekTOp Ha STEKTPOHHHX. WIM KpPAUCTA dam 
GeCKHX 9MECMCHTAX. Safaya NOCTPOeCHHA KOPpeKTOPa CBOAUTCA K n 


ee er pe ee 


* OTO BO3MOX%KHO ChenaTb B CHy cBolicTBa 2). 
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2TPOeHHIO BeHTHJIbHOIi ceTKH (’), KOTOpasd NoKsIO"“aeTcA K Tpurrepa, (puKcu- 
DYIOWIMM BXOJHOH curHan. 


Tlopayox NOCTpOeHHA cweNyouNit: 

1) [na i-ro pa6ouero curnaa BEINMCEIBaeTCA MHOKECTBO A; TakKHX KOHCTH- 

TYCHTOB CMHMIbI, Ka2KUbIi M3 KOTOPBIX COOTBeTCTBYyeT i-my HeMCKaxKeCHHOMY 
cHTHasly WH BC€M BOSMOXKHBIM HCKaxKeHHDIM, NO/YYeHHEIM B pe3ybTaTe HCKaxKe- 
AMA STOrO CHrHasla He Ooee vem Ha d eMHMUHBIX UcKaKeHHE. 
; 2) B mHoxectse A; 43 KaxKIbIX ABYX KOHCTHTYCHTOB, OTIMY¥aIOWIUXCA Ha OHO 
“AMHUMYHOC HCKAaKeHHe, HCKOUAeTCA OLMH, IpH4eM B Apyrom onycKaeTCA TOT 
ICMCHT, Ha KOTOPBIH MOMaqaO STO eMHMYHOe NcKaxkenne. B pesymbTate nomy- 
qUTCA MHOxKeCTRO B;, MouHocTh KoTOporo 6; paBHa 


d 
be Cate | able! aly oes, 


3) [Ina BesaKoro i npoBoyatT pas30ueHue Kaxyoro as7IemeHta U3 B; B COOTBET- 
‘TBH C MeTOguKOH (8). 


4) Bae BeHTHJIbHaH CeTKa, i alas laa KaxK]bIM 3JIEMCHT MHOXKECTBA 


| AAAARA ae 
| 


aft 


Hi} op onl atl 
LOG Taten Oo ie 


oF 0 gt nO oF | 


/ 2 


So 
spo 
Sy 


Puce. 3 


3; C YYETOM OJMHAKOBBIX YACTEM KOHCTHTYCHTOB KaK B 3JIEMCHTAX JaHHOTO MHO- 
KeCTBa, TaK H JpyrHX MHOKECTB. 

5) BpIXO{bI KOPpeKTOpa WIA KaxkOrO sleMeHTa JaHHOrO MHOxecTBa By mpH 
OMOIIM BeHTHJIeH OObeAHHAIOTCA B OJMH, KOTOPbIH WH peamH3yeT CAMHHIbI Oc- 
OBHOrO CHrHasla 43 MHOmwKecTBa A;. Ha puc. 3 npHBOAMTCA Cxema KOppeKTopa 
IA TOM xe CHCTeMbI paOOuNX CHTHaIOB, YTO MH BM. 2. 

Ae? Ko pipe K*L OP; «HOC? pO°e Hua WH a) 0c Te pie sin Cat) BI x 
memMeuTax (r.9.) c npAMOYyrOAbBHOL netwaew. B cxeme Ta- 
oro KOppeKTOopa 4HCIO r. 9. Ha KaxkbIi CHrHas paBHO n. IT. 9., OMMHaKOBO 
earMpyiouwe Ha BO3eHCTBHE CHrHala, MOXKHO OObeIMHATB mono6Ho KOHTAK- 
aM B pesleiHO-KOHTaKTHBIX CX€MaX. Kanai r. 9. HM€eT TPH OOMOTKH, He3a- 
HucuMO OT mun. Beer. 9. COOMpaloTcA B PpyMMbl, Kaka U3 KOTOPbIx npen- 
a3HaueHa JIA mpwemMa OfHOrO u3 pabounx CHrHamoB. BpIxogb Tr. 9. B KarxKNOH 
Dye COeMMHAIOTCA MOCTeLoBaTebHO. Unco rpynm paBuo Rk. 

HanpsxKenua Ha BbIxofax fr. 9. OHO rpynMnbl CKaqpIBaloTcCA asreOpau- 
eck. [IpH HeuCKaxKeHHOM CHTHale HalpAxXeHHe Ha BbIXOJe COOTBETCTBYIONLeH 
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rpynnpb r. 9. paBHo mU, rye U — eMHMUHOe HalipAxKeHHE. Tipu J1060M elk 
HHUHOM HCKaxKeHHH HallpAxKeHHe Ha BbIXOJe COOTBETCTBYIOWECH PpPyMlibl cTaHe 
paBubm (m— 1) U, mpu d + A ucKkamennax (m — d— A) U. 
Jlia oGecneyeHud MpaBHJIbHOH paOOTbI CXeMBI HeOOxOJHMO YAOBICTBOpHT 
JIOBMe: 
ee A)U<E <(m—d) U, rye £ — norentuan cpaOaTbIBaHus BH 
xoHoro 3emeHta. B cxeme, NpHBeseHHOH Ha pc. 4, B KaYeCTBe BbIXOJHOr 
gnementa B B3at TupaTpoH MT X-90 (Hayaia OOMOTOK OTME¥CHbI TOUKaMH). 


Puc. 4 


[Ipeqomennana cxema pa3spaOoraHa AIA cmyyaa, Kora m HeBeHKO. [Ecs 
m BeJIHKO, CX€CMY KOPpeKTOPa MOXKHO MOCTPONTb cuezyrouyuM OOpasom. IIpu # 
HCKaXKCHHOM CHrHasie Ha BbIXOJHOH 3ICMeHT MOJaeTCA NOCTOAHHOe HallpsAxKeH 
Uo OT HCTOUHNKAa, BKJIOYEHHOrO MOcefOBaTeMbHO C KaxKOH rpynnon r. 
CoeqHHeHHe Pr. 9. OCYIIECTBIIACTCA TAKHM OOpa3z0M, YTOObI MPH HCKaxKeHHH CH 
HaJla Ha KaxKJOM I. 9., KOTOPbIM BOCIPHHAT JIOKHbIN JBOMUHbIN 3HaK, BOSHMK.| 
HallpsKeHHe, HampaBseHHoe HaBCTpevy Hallpsx*KeHHIO UcTOUHMKa Uo. YCNOBE 
HeOOxOMHMOe JIA PaOOTLI CXEMbI, HMCeT BHI 


DP 4 hI EATERS Ob n10 | 


B faHHom cayuae U 3apucutT TombKO oT d. BbixoqHOl SJIeMeHT B 3TOM CJIY4S 
MOJXKCH PearHPpOBaTb Ha MOJIAPHOCTb. 

Ha puc. 4 npuBeyeHa cxemMa KOppekTopa Ha Pr. 9. JWIA TOM xe CHCTeMbI pabé 
WHX CHIHaJIOB, YTO B mm. 2 HM 3, MocTpoewHat No NepBoMy v3 yka3aHHb 
MeTOJOB. B npHBeAeCHHOH CXeMe NPOHSBeLeEHO OOBEMHCHHE 3/1 €MCHTOBT 4, H T2, 


Ti, Ti2 e T 1,3 : aa : T 1,5 oF To : T 2,2 -T2,3° T 24 : 5 i 
— Ty (T1,2 : T13 iy Tie 1 T15 as To 9 T 2,3 : T 2,4 5 T 2,5). 


WuctutyT aBToMaTHKH HM TeseMexXaHHKu Tlocrynuso 
Axkaylemuu HayK CCCP 17 VII 1958 | 


UMTHPOBAHHAS JIUTEPATYPA | 
1R. W. Hamming, Bell Syst. Techn. J., 26, Ne 2 (1950). 2D. Slepi a 
Bell Syst. Techn. J., 35, Ne 1 (1956), %P. P. Bapmamos, JAH, 117, Ne 5 (195 
“M.A. appuaos, Astomatuka 4 Tenemexanuka, 17, No 12 (1956). © M. A. Ta 
puaos, I. A. Wlactosa, Cecena AH CCCP no nayunsm mpobemam ABTOMaTHSAM, 
npoussogctBa (15—20 X 1956 r.), 4, Man. AH CCCP, 1957. ® M. A. Tappuaop, Tenemex 
HU3alMA B HapoqHoM xosalictBe, M3q. AH CCCP, 1956. 7M. A. asppuaos, Aston 
THKa H TememexaHuka, 16, No 4 (1955). § D.R. Brown, N. Roch ester, Pke 
IRE, 37, Ne 2 (1949). 
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Jornayn Akanwemun nayrx CCCP 
1958. Tom 123, N 6 


XHMH fl 


10. A. AJIEKCAHAPOBA, XYAH 10H-JIH, A. H. IPABEXZHHKOB 
M akayemuk C. C, MEJIBEJIEB 


PEAKUMH KHCJIOPOACONEPKAIIMX PARMKAJIOB THA RO. 


OKHCJIEHHE YIeEBOLOPOROB, B YaCTHOCTH KapGOLeHbIX MOMMepoB, mpoTe- 
aeT uepe3 cTaqMio OOpasoBaHuaA FHApoMepeKHCHBIX COeMHeHMH, pacmayaro- 
IMXCA B YCJIOBHAX PeakUMH C OOpa3s0BaHHem pafuKaloB Tuna RO-, B cBA3H 
YeM TIpeAcTaBlAeT OOMbINON HHTepec UCCIeOBaHNe peakUMi c yuacTHem 9THX 
panuxanos. Hcciemopanve Takux peakUM MpOBOLHIOCh TiaBHbIM OOpa30M Ha 
HOJEJIbBHBIX CHCT€MAX, B KOTOPbIX paquKaIbl RO- OOpa30BblBaIHCcb B pesyIbTaTe 
pacniaya MaskWJIbHbIX Mepekucei. Bpwio HalieHo, uTo mp pacnaye Au-Tper.- 
)YTHIMepeKHCH B YTVJIEBOMOPOAHbIX PaCTBOPHTeIAX TwaBHbIMH MpOsyKTaMH 
eakUHH ABJIAIOTCA aIleTOH, TpeT.-OYTHJOBbIM CIMPT HM MeTaH, WIA OOpas0BaHuA 
OTOPhIX Oblwia MpeqioweHa cxema 


| 


\ 
} 


(CHs)sCO « s (CHa )-Ge= 0.4 OFy: (I) 

(CHS) ACO va RH (GHs)s COMME RZe: (II) 

- CHy -- RH > CHy 4 RR’. (Il) 

| CorjacHo sTOH cxeme COOTHOWeHHe MexKly KOHIeHTpaluAMy alleroua a 
1 TperT.-6yTHmoBoro cnupta 0 -= e Tail (rae [R’H] — xonuentpamna 


bacTBoputena). Bpyx (7, ?) c MOMOLIbIO STOO ypaBHeHHA Ha OCHOBaHHM JaHHblx 
(0 OOpasoBaHulo alleToHa M Tper.-OyTHoBoro cnupTa up 135° paccuutan 
/HayeHusA Sad peakIMH Tper.-OyTOKCHpadMKaJIOB B Ppa3JIMYHbIX PacTBO- 
buTenax. HaliqeHHble UM 3HayeHHA exKaT B Mpeszenax oT 0,05 yo 0,5, uTo yxa- 
|hiBaeT Ha MpoTekaHHe C 3aMeTHOH cKOpocTbio peakiHH (1). MoxHo Aymats, 
(TO B Clyuae NOMMMepPOB 9Ta peakUNA OyeT NPHBOAUTh K paspbiBy CBAseH C—C 
ae MOJIEKYJI H, CJICOBaTebHO, K CHHYKCHHIO MOJIEKYJIAPHOFO Beca. 
Halimenuaa B 3TOM xe padoTe 9sHeprua aKTHBaluMH Ly — E,—~8 kxkas/MOuIb 
Wka3bIBaeT, YTO MPH MOBbINIeCHHH TeMMepaTypbl PpOlb STOM peakIlMH OyyeT 
fo3pactaTb. 

| WUccneqopanve mpoxykTow pacnafa fu-Tper.-OyTHanepexucu mpu 195° no- 
la3ao (3), uro mpu STO TemmepaType BbIXOA alleToHa B ~12 pa3 npeBbmuaet 
\BIXO], Tper.-GyTHIOBOrO CIIMpTa, YTO YKa3bIBaeT Ha SHEPrHIO aKTHBaHH Ooee 
}bICOKY1O, 4YeM OblwIO HaliweHo Bpykom. 

EcuiM CXOJMTb H3 MPHBeeHHOH BbILMe CXeMbI, TO NOJYYCHHbIC WaHHbIe CBH- 
\eTeJIbCTBYIOT, YTO IPH ZTHX TeMMepaTypax MOUTH BCe TpeT.-OyTOKCHpaduKaIbI 
bacniajlaioTca C paspbiBom cBa3H C — C, TO HaxOJHTCA B NPOTHBOpeyHH C HMeIO- 
hwmuca B JIMTepaType LaHHbIMH O TePMOOKHCAUTeENbHON JecrpyKWHH KapOo- 
enuprx momumepos (4). . 

| I]pupeyenupie Bpime JaHHble aloT OCHOBaHHe CUHTaTb, TO o6pa30BaHHe 
bueroHa Mp pacnaye TH-Tper.-OyTHIMepeKHCH MPOWCXOQMT HE TOMbKO B pe- 
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| 

| 

3ylbTaTe peakwuu (I), HO HM B pe3yJIbTaTe€ KaKOH-TO Apyrou peakuun, CKOpOcTE 
KOTOPOMi CHJIbHO 3aBHCHT OT TeMIiepaTypbl. Tako peakiHeH MOET ObITb peak: 
WHA B3aHMOelicTBHA pagquKaloB RO- Apyr c Apyrom. IIpu HU3KUX TEMMepa: 
Typax, KOa KOHWeHTpauua pawuKanoB RO- HH3Ka, CKOPOCTb STOH peakIHl 
CpaBHHTeIbHO HeBeMKa, O YM CBHJCTEIbCTBYIOT JaHHbIe, momyueHHEIe Bpyj 
KOM. OJHaKO IPH MOBbINeHHH TeMMepaTypbI (HIM MPH 3HaYHTeIbHOM MOBbILUE 
HMM KOHI[CHTPallWH MepeKHCH) KOHIeHTpa 

y ud pafuKaloB RO: B cnHcTeme, a cielo 
BaT@JIbHO, HM CKOPOCTb 9TOH peakKUHH Oyyy? 
CHJIbHO BO3PaCTaTb, YTO, B CBOIO OYepeb, Oy) 


04 J\€T IIPHBOJUTb K Oosee BLICOKHM BbIXOJaM ae 
(ge ae TOHa MO CpaBHeHHIO C BbIXOJOM TPeT.-OyTHIC. 

Sho eae ie Boro CMHpTa. ! 
$2 C ebio MpOBepKH STOTO MpeNoO*KeHH: 


ool ee f i Z| 
G2 04 06 08 monn HaMM Obl UcceqOBaH paciay TH-Tper.-6y; 


Dectes ear THINepekHcH B pacTBOpe H30TpomnHs6eH30Ou4 
Puc. 1. 3aBHcHMocTb MOJIApHOrO oT- PH 120—150° B HUTEDRALE,  ROHNCH! Danan 
HOUIeHHA auleToHa K TpeT.-Oyruiopo- 4-16 Bec. %.  KouiedTpalluu MpOAyKTO) 
MY CMMpTy OT HavabHoli KOHeHTpa~- PeaKIMH OMpeMeNAIHCb C MOMOUIbIO HHpae 
uWM nepekucu. J— 120°, 2— 135°, KpacHbIX CMeKTpOB: alleTOH —MO MOrsome 
3— 150 HHIO B OOmacTH 1714 cm~1, TpeT.-OyTHIOBbI 
cnupT— B o6macTH 3000 cm~, mepekucb — 
B OOmacTu 878cm~! (a TakxKe HOMOMETPHUECKH); Me€TAaH OMpPeeIAJICA BOJIIOM 
Me€TPHYECKH. 
IIpupegenupie Ha puc. | aHHble MOKa3bIBaIOT, YTO BeMUMHAa OTHOLICHR] 
a/b Bo3spacTaeT MO Mepe YBeJIHYeHHA KOHILCHTpallMH MepeKHCH. DTO yKa3bIBa 
Ha TO, YTO NOPAMOK peakWHH OOpasoBaHuA STHX COeCMMHEHHH OTHOCHTEJIbHO KC 
ILCHTPallH MepeKHCH He paBeH eMHHILe. 
Kpome Toro, BbIXO MeTaHa, Kak 3TO Ta6auna } 
BHUHO H3 TAO. 1, HH2Ke, YM BbIXON Alle- KonyyecrBo aueToHa u MeTaHa, o6pa30Ba 
TOHA, IIpH4eM 3Ta PasHHIla TeM OOJbIUe,  wmxca pu paslomKeHHH mMepeKucu npn 13° 
YeM-4 ABBHIIE) CKOHLICHT Palin Wi MEPERNCHn Sees eee eee 
Cyau- 
_ OOpasopanne alleTOHa MpH B3aHMO- ee ME ee tte 
JeHCTBHH JIBYX pajMKanoB RO+- mower 
ObITb MpeCTaBeHO CleAyrolel CXemoi: 


06 


k 
CHs)3 CO- GHs)z GO. — (CHs)eG =O. 0,268 0,101 0,0846 | 0,838 
ray OnereGees id 0.356 0,130 | 0.1035 | 0,796 
-1CH; =|O0—.C (Cug)s: (IV) 0,818 0,352 yc0,.2645 oe 
B  3TOM CcAyuae MOUIHaAA CKOPOCTb oOpa30BaHHA alleTOHa PaBHa 
‘ da 
@ — &[RO-] + &[RO-P. qi 
CxopocTb pacnajla NepeKHcH paBHa 
dC | 
di = —k,DC. ( 
Tena (1) wa (2), nomyaum 
da _ __ fy [RO-] fa [RO-P 
dC mote Oe: eRe | 


KonlenTpauua payukasiop RO- B cHcTemMe Oyler ONpejemATbCH ycOBHer 
CTallMoHapHoCTH | 


k,C = k, [RO-] + ky[RO-]? + &s[RO-] JR's]. (4 
TIpuO1mkKeHHO KOHIeHTpauwHA RO+ moxeT ObITb NpescTaBsieHa ypaBHeHHe? 
[RO-] = k,C*, (qi 
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jf BeuIHNHHa &% OMpeesIAeTCA COOTHOLCHHEM KOHCTaHT CKOpOcTH oOppIBa mep- 
0 MH BTrOporo NOps,Ka OTHOCHTeJIbHO KOHIeHTpallMu payuKasiop RO-« u KOH- 
pale pafukanos RO-. Toycrapasaa (5) B (3), nomyuu: 


| da Rake 0-1 kaka 2a—1 
IOS TG OG Fina Carié (6) 


@ 


TerpupyeM STO ypaBHeHHe B Mpegzemax oT a=0, C=Cyy JO A= a, 


kiky kak? 
a a a aq Qa 2a 
a= ka ( uau — Cxon) — rea Hau ee a (7) 
c c 
| OcHoBHoe KovINueCTBO NpOxyKTOB peakuuH OOpa3syeTCA pH cpaBHUTeDHO 
|POJIbIIOM H3MCHCHHH KOHILCHTpallMH pajuKayIOoB B cucTemMe. Tlostomy 
(MOJIMKeEHHO MO?KHO IIPHHATb BeJIMUHHY & M0- 6 
DAHHOH B TeueHHe BCel peakItMH, H OHA MOKeT i P 
f4\- 
12 
fi 


) 
iTh OllpefleieHa M3 JaHHBIX 110 OOpasoBaHuto / 
jraHa npH pa3s0x%KeHHN MepeKucu: 
| dM 
i dt = ky [RO-]. (8) 

P = 
, Towy4yHM ~ 9 We 


ena (8) wa (2) 4 NpHHumMasx BO BHuMaHHe 


A aia ae (9) ai lacey ak sa 


; pee il 2A 
_Uurerpupyx sTo ypaBuenue B mpegenax or BG eee fete bee 


m0, C=Cia 20 M=M, C= 0 w nora: 
i DMUpy MOJyueHHOe BbIpaxkKeHue, NOyUNM 


Rik 
Ig M = Ig -* + alg Cua. (10) 


I 

| Vis puc. 2 Buguo, 4TO 3KCMepHMeHTaJsIbHbIe TOUKH YOBJIETBOPHTEJIbHO J1O- 
ATCH Ha TIPAMbIe, OMMCbIBAeMbIe STHM ypaBHeHveM. HaksIOH 9STHX MPAMbIXx 
DTBETCTBYeT Cue YIOUMy SHaveHHAM a: np 120° a =0,94; mpu 135°. «= 
0,86; mpu 150° a =0,81. Kak ucaeqopasio OxuaTb, pOJb peak OOppiBa 
dporo MopsyKa BospacTaeT NO Mepe MOBbILIeHHA TeMMepaTypbl. 

B mpuumune Bo3MoxKHO Tak?Ke OOpa30BaHve CNMpTa MO peaKIMH BTOporoO 


\PAKa OTHOCHTeJIbHO KOHIWeEHTpalluH payukasiop RO- u R's 


| (GHa)p. Ont, CH= GCE (CHe)s COM CH pe Oe Chl. (V) 
CoH Gis 
' B 9Tom cayuae 

a = ky [RO+]{R'H] + &5 [RO-+] [R’*]. (11) 


| F s 
| TIpunymaa po puumManne, To [R’] = (n— [RO-]) =kC pines) Ore Amite 


— ooulaa KOHILCHTpalnA CBOOOJIHBIX pafHKaJIOB, aHaJIOrHUHbIM TYTeM NOJYUAM. 


at Ct beh 
Bay oties up yeies OO 2 § He ss wen ee eC A (12) 
eM” & [Sliven eam Copies GUT, Ube ttisee aN rket 


i 


qHaKO MOCTpOeHHe SKCNepHMeHTAJIbHbIX JaHHbIX B KOOpAMHAaTaXx 6b/M —C npu- 
WUT K MIpsAMoli, NapaswienbHOH OcH aOcuMcc. QTO yKaSbIBAeT Ha TO, YTO CIMPT 
ipasyeTCH TOJIbKO MO peakUHH MepBoro MNOpsi{Ka. BsaaumoyeicTBve payiKaJoB 
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RO-u R’- npxBogur, m0-BuquMomy, He K OOpasoBaHulo CiMpTa, a K o6pas0BaH 

gcpupa: ’ | 

(CHg)3 CO» + CHs — C — CH —$ (CHs)s C — O — C (CHs)2 CoHs. (7 
CoHs 

Takum aoe ypaBHeHve JWI b MOXKHO MpeCTaBUTb B Bue 


| 
‘+g 4 Ky Kg 
b if RH] (Cain 2 Cran ema Sula fag Mote 


48 a | 
Tena (7) wa (13), a 
Cae ky “lee ! Rak (cH ral 2 
b ar ky [R’H] i} 2ko ik’ H] (Che sla Crow) (14) 06 06 

O4 G4 

% 
7 
G2 G2 
es Se 
og “9? 4-06 ~<a monjn oo has Be 
Coane £199 —_—> 
Puc. 3. OnpemeneHwe OTHOWeCHHA KOHRCTAHT ky/ko: Puc. 4. Onpexenenve sHeprHue 
1 —nmpu 120°, 2— npu 135°, 3— npu 150° kak, 


akTuBalnu. J — k,/k; 2 — ee 


TloctpoeHHe SKCMepHMeHTaJIbHBIX JaHHbIX B KOOPAMHaTax + IR’H] — (Ca 
++ Cxou) MPHBOJMT K MIPAMBIM JIMHMAM, TaHreHc yrsia HaksIoHa KoTOpbIX kyke/2 
a OTpe30K Ha OCH OpyuHaT k,/k, (puc. 3). 

SuHeprHa akTHBauwHH Fy — Ey paBHa~ 7 KKaJl/MOb, a 9HEPrHA aKTHI 
WHH MpOWeccOB, XapakTepH3YIOlllUXCA BbIPaxKeHHeM oa HW MpecTaBJ Aro 
co6oH peakWHH, NpHBOLAuMe K OOpas0BaHHio alleTOHa B pe3yIbTaTe peaKki 
BTOporo nOpsAyKa OTHOCHTCIbHO KOHILEHTpallHH pasuKaloB RO- pas 
~17,5 KKawI/MOJIb (puc. 4). 

Mrak o6pa30BaHHe alleToHa Mp pacnaye Wu-Tper. -OyTHJINepeKHCH B yrs 
BOJOPOAHbIX PaCTBOPHTeIAX pH TemMmepatypax nopanKa 200° B 3HauHTesbE 
CTeleHH CBA3aHO C OuMONeKYIAPHOM peakiueli (IV), a He Cc MOHOMOMeKyas 
HbIM pacmalom pafMKanoB RO-. 

B cayyae BEICOKONOIMMepoB peakuHa (IV) OmKHaA NpuBecTH k pe3KG 
H3MCHEHHIO PaClpeLeCHHA MO MOJICKYJIAPHbIM BeCaM, YTO WeHCTBHTeEIbHO HMI 
MeCTO Ha TIYOOKMX CTaqMAX OKMCJICHHA NOMMSTHeHA, IPHYeM STO H3MeHeH 
CONPOBOXKLaeTCA MOABJICHHEM 9PHPHbIX MOCTHKOB M@KY MAKPOMOJeKYyJaMH | 


HayuHo-ncceqopatTembcKult (bu3MKO-XMMMUeCKHii MHCTHTYT Hoctynuso | 
um. JI. 4. Kapmoza 29 IX 1958 


UWMTMPOBAHHAA JIMTEPATYPA 
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3 E.R. Bell, Jo He Raley etval., Discuss. Farad= Socz,10, 0242 (1951)5 eae 
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B.M. Tatespcexkuiht, Bectu. MIY, Ne 1, 164 (1957). 
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Hornuagn Akanemun Hayk CCCP 
1958. Tom 123, N 6 


XHMHA 


M. Tl. MUAHOB u H. A. TPH®OHOB 


| PH3NVKO-XHMHYECKHM AHAJIN3 JBOMHbIX )KUAKUX CHCTEM 
M10 M3MEPEHHAM TEMMEPATYP KHNEHUSA 


(ITpedcmasaeno axademuxom B. A. Ap6ysceum 12 VI 1958) 


Temnepatypa KHMeCHHA ABJIACTCH OHM M3 CBOHCTB PpaBHOBeCHOH CHCTeMBI 
{10KOCTb — Tap. Ona MOxwKeT XapaKTePH30BaTb COCTOAHHe XxKHAKUX CucCTeM 
{AOOHO TOMY, Kak TemMepaTypa MlaBJIeHHA XapakTepH3yeT COCTOAHUA TBeEpAbIX 
3. YcmellHoe NpHMeHeHHe TepMHYeCKOrO aHaIH3a TBepbIxX (bas, PaBHO Kak 
)3YJIbTAaTbI HCCeOBaHHA YIMpyrocTH Napa pacTBOPOB, CBHAETeMbCTBYIOT 
)IIpHMeHHMOCTH B (U3HKO-XHMHUCCKOM aHaJIH3e TakKxKe H3MepeHHit Temmepa- 
hp Kunenua (?, 2). 

B Hactosmee BpemMaA NO TemMepaTypaM KHMNe€HHA H3y4YeHO OObUIOe KOUIH- 
|cTBO CHCTeM, IpHuem HanOoulee MOApOOHO — cucTeMbl 6e€3 XHMH3Ma, Ccosep- 
PUM accOMMMpOBaHHbIi KOMMOHeHT (*). MeHee moxpoOHO usyyeHbI uppalHo- 
iJIbHbIe CHCTEMBI, YHCIO KOTOPbIX cocTaBAeT IpHmepHO 300 (}%, 1°), uw Hop- 
{WJIbHbIe CHCTeMbI. OjHaKO 3HaUHTeJIbHad YaCTb STHX HCCIeOBaHH mpoBe- 
Ha B MOHCKAX a3eOTPONOB, YacTO Oe3 H3y4eHHA TeMMepaTypbl KHMeHHA CucTe- 
iI B WemoM. PalwoHaJIbHbIe CHCTeMbI 30yNMOMeTpHuecKH paHee He ucceO- 
PJIHCb, 3a HCKIOUeHHeM OMHOH P2,O; — H2O, u3yyeHHOH Tak»Ke HenOuHO (+). 
(| STOT 29KCMepHMeHTAaJIbHbIM MaTepHadl, ero KJIaccHuKaluA HW TeopeTuyeckan 
}aKTOBKa B JIMTepaType HeMOCTATOUHb! IA OOOCHOBAHHA MPpHMeCHHMOCTH H3- 
@peHHa TeMMepaTypbl KUMeHHA B (PU3HKO-xUMHUeCKOM aHasuse. Jia 9TOrO 
OOxXOIMMO M3y4eHHe BJIMAHHA XHMH3Ma M@XKY KOMMOHCHTaMH Ha Temilepa- 
/py KuMeHHaA OOpa3s0BaHHbIX MMH cucTemM. MHaye ropops, HeOOXOAMMO IIpoBecTH 
PCIeLOBaHHe pAJa THMNMUHbIX PallHOHAaIbHbIX, a 3aTeEM HpPPallHOHaJIbHbIX CH- 
}eM, Ipe{BapHTebHO yCTaHOBHB (pOpMy H300ap KHIICHHA HOPMaJIbHOH HM acco- 
|IMPOBaHHbIxX CHCTeM. 

\ VispecrHo, uTO faBIeHHe Napa HOPMaJIbHOH CHCTeMbI CBA3AHO C MOJIbHBIM 
)CTaBOM JIMHeHHOM 3aBHcuMocTbIO (3aKOH Paysia). BemeqcrBue sToro KpHBaA 
MiepaTyp KUMeCHHA HOPMaJIbHOH CHCTeMbI MpeAcTaBIAeTCA HaM Cj1a00 BBI- 
WyKJIOM K OCH cocraBa. TakOroTHMa KpHBbIe HW MpPHBOAATCA B IMTepaType. Brpo- 
PM, pH LOcTaTOUHO OIM3KHX TeMMepaTypax KUIeCHHA KOMMOHEHTOB Ha Us00ape 
b3moxkeH HerayOokuii muHumyn (°). 

| Kpupad KuMeHMA aACCOMMMPOBaHHbIX CHCTeM, IA KOTOPbIX HaOvOMalorca 
IJIOMKUTCIbHBIeC OTKJIOHCHHA OT 3aKOHa Paysia, BbINYKJIa K OCH KOHILeHTpalun 
MarpaMMbl M pacmomaraerca HW2Ke HOPMaJIbHOM U300apbl KHMeHUA. 

| B monomHeHHe K JaHHbIM PyYrHX aBTOPOB HaMH U3y4eHbI Be TakHe CHCTEMBI: 
WoKCcaH — 9THIeCHTIMKOJIb WH HUTpOOeH301 — u300yTHIOBbIM cmupT. Ux uso- 
pb! KHMeHHA OHOTHMHbI, HMCIOT 3HaUHTebHOe OTPUMaTeMbHOe OTKJIOHCHHE 
> HOpMaJIbHOM KPUBOI. OTO CBASbIBAeTCA C JMCCOMMAlMel ACCOMM POBaHHbIX 
|OMeKYJI KOMMOHEHTOB MPH HX PpaCTBOPeHHH. 

Onpeyenenne TemmepaTypbl KHMeHHA HM COCTaBa Napa MPOBOAMJOCh Hamu 
6yIMOMeTPe, ABHMBUICMCA HEKOTOPbIM BHJOM3MCHEHHEM mpHo6opos B. A. Ku- 
leesa (°) u CpentocmascKoro (”). JjaBmeHne B mpHOope MosepxUBaOcb I0- 
COAHHBIM IPH TOMOUIM MaHOCTaTa C 9JIEKTPOMATHHUTHbIM PeryJIMPOBaHHen. 
lemmepaTypa W3Mepsacbh MpOBepeHHbIMH PTYTHbIMH TePMOMETpaMH, COCTAaB 
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Tloxnanpr AH CCCP, r. 123, Ne 6 


KOHJeHCaTa OMpeseACA pedpakTOMeTPHYeECKH HM B OTJCJIbHbIX CL YYaAxX — 
H3Me€peHHAM JIPyrHX (H3HYeCKHX CBOHCTB KOHJeHCaTa. | 
Viso6apbl KHIeHHA Pal|MOHaJIbHbIX CHCTEM MOTYT HM€Tb TPH THNa CHHTYJF 
HbIX TOUCK: BePXHIOIO, CpeHIOIO H HHKHIOIO. 
Mbt HcceqOBaIM IWeCTh PallMOHaJIbHbIX CHCTeM, MpHueM TOJTy YeHO 
Tula H300ap KHMeHHs (c BepXHeli H CpefHel CHHTYJIAPHbIM TOUKaMH). Haué 
mee XapaKkTepHble H30G6apbI MepBOrO THNAa NOJYYeHbI [IA CHCTEM: NMNepH AHH | 
aJIMHJITOPYHYHOe MaCIIO HM 9STHIeHIMaMHH — aJIJIMJITOPYHYHOe Maco. 


z G 
14) 


12 


(04 


100 
ib 
D 
HD ~ 08 
70 
100 | 
60 
. 
OT oF UTR) BT nea 0 
UsHygNH CHsNCS 470 
Puc. 4 Pue. 2 


KpuBble KHNeHHA NepBOH H3 HHX (pHc. |) cocrosT H3 ABYX BDIIYKJIbIX K ¢ 
cocTaBa BeTBel, NMepeceKalollHXCA B CHHTYJIAPHOH TOUKe, OTBeYaIOULeH OTHOL 
HHO KOMMOHEHTOB | : |. TlocmeqHee O6cTOATeLCTBO YKa3bIBaeT Ha OO6pasoBa 
HeluccolMupyrourero coequHeHHA CsHsNHCSCsHioN, o6Hapy2xuBaemoro Tak 
WM Ha KPHBbIX JIpyrux cBokcTsB ('). Ha JIMHHM Napa CHHryJIApHasd TOuKAa, OTBeUa 
lad COCMHEHHIO, BAAHa HesOcTaTOYNHO OTYeTIMBO. [loO6HbI XOX KPHBOH Ké 
Je@HCallWv, KOra ee BETBM BHaYae CTEMATCH BUOUb OpMHAaT KOMIMOHEHOR, a & 
TeM, H3rMOanicb, CXOJATCH MOM TYNbIM YIJIOM, MOXKHO OObACHHTb TEM, 
o6pasyromeccs coeMHeHHe OOJIaqaeT 3HAYMTEIbHO OObUIeEH TeNOTOH ucnay 
HHA WH TemMMepaTypOH KHMeCHHA, UCM KOMIIOHECHTHI. | 

VY306apa KuneHusA cucTembl CsHsNCS — CaHa(NHe)2, 10 cyuyecTBy He OTA 
yasCb OT ONMCAHHOH paHee, HMECT CHHTYAPHYIO TOUKY Ha OpsMHaTe 66,7 mow, 
CsHsNCS. 37To ykasbiBaeT Ha OOpas0BaHHe, B COOTBETCTBHH C JaHHbIMH u3y4 
HHA 5 Jipyrux cBOHCTB cucTembl (°), HemuccolMMpyromero coequHeH 
(CsH "NHCSNH)2C2Ha. 

V306apy KuMeHNA CO cpeqHer CHHTYJAPHOH TOUKOH Ha opyuHate 50 Mout. 
MMeIOT CHCTeMbI: BOJa — YKCYCHB'H aHrHpu u AMdenunamuy — MaJ1€HHOB} 
aHrHpuy. 

KpuBad KOHJeHCalMH CHCTeMbI BOJla — YKCYCHbIM aHrHuypHy (puc. 2) d 
CTOHT H3 JBYX BeTBeH C PasHbIMH 3HaKAaMH KPHBU3HbI, NepeceKalowUxcA, Ka 
KPMBawH HChapeHHA, B CHHIYIAPHOM TOUKe, yKa3bIBarolleH Ha CyMeCTBOBa 
B llapax HeJHCCOUMUpylomero coeqHHeHUA (yKcycHol KHCJIOTHI). 

VH300ap KuNeHHA C HM KHEH CHAT YJ A PHOH TOUKOH SKCIeCPHMeHTaJIbHO O61 
PY2XXHTb He yJalocb, HET YNOMMHaHH O HUX UM B AMTepaType. Oynako, ucmodl 
3yA MeTOL MOemeH (°), MOXKHO 3aKJNOUNTb, YTO 3TOT THM us06ap KUNeHHA rd 
MeTpHYeCKH JOMyCTHM. 

Hapayy c CHHryJIAPHbIMH TOUKAMH, Ha H306apax OJHOBpeMeHHO BosMoxk 
HM a3e€OTPONbI, COCTABJICHHBIC COCPAMHECHHEM H OMHHM H3 KOMIOHEHTOB. ITO Ha6m) 
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10Ccb B HCCJI€OBaHHbIX HaMH CHCTeMax: JHSTHaMHH — (peHHsropynuHoe 
C10 H STHAHHIMH — beHnropunyHoe Macil0. OOpa3zoBaHHe azeorpora B Tep- 
4 43 CHCTeM C MHHUMYMOM (pxc. 3) H BO BTOpO — c MaKCHMYMOM TeMMepaTypbl 
M€HHA yKa3biBaeT Ha YCTOMYMBOCTh OCOpasyroulelicd THOMOUeBHHbI HW CYyILeCcT- 
j3aHHe €€ IPH KHMeCHHH KaK HHAMBMYaIbHOrO coeqMHeHuA. OpsuHaThl CHH- 
MAPHBIX TOUCK H30Oap KHN€HHA, KaK HU CJIeOBaIO ORUMaTb, HE CMeWaIOTCA 
|SMCHEHHEM JlaBICHHA, CCCTAB 2Ke aSeCOTPOTa, HaNpOTHB, pH 9TOM H3MeHsAeTCH. 
| CriaxuBas CHHrYJAPHbIe€ TOUKH PallHOHaJIbHbIX CHCTEM H TIaBHO NepeBoysA 
yl B Apyra BeTBH H306ap KHMeHHA, MOYYaeM COOTBETCTBYIONLME THUbI U306ap 


| 


| 
| 
A 
| 


P= Qa _ 


450MM) 
T inca 


JSLMM 


+ 9) 
SOM | 


G. BD. BB nan 
0 CCL,CHO 


Puce. 3 Puce. 4 


i 


‘ 


DallHOHaJIbHbIX cucTem. B uppauMOHaJIbHbIxX CHCTeMaX OOPa30BaHHe COeHHE- 
{ ualle BcerO BeweT K MOABJICHHIO MHHHMYMa Ha H30TepMe JaBeHHA napa 
I, COOTBETCTBCHHO, MAKCHMyMa Ha H300ape TemMepaTyp KuMeHHA (1°). 

‘CocTaB a3eOTPOMHOl CMeCH, BOSHHKAIOIMIel BCeICTBHe OOpas0BaHHA coequ- 
WMA, B 9TUX CHCTCMAX MOXKET B OOMbIUEH HIM MeHbIUeH CTeNeCHH OTMYAaTbCA 


MMCTeMaX C KOMIIOHEHTAMH, HE CJIMIUKOM CHJIbHO OTJIMUAIONIMMHCA 0 Temme- 
rypaM KHMeHHA, COCTaB a3COTPONHOH CMecH JOKeH ObITb OIM30K K COCTaBY 


1X MOXKHO YTBepxaTb, YTO MAKCHMAJIbHbIH a3seOTPOM MpeycTaBlAeT cOoOoH 
MHUeCKOe COEJMHEHHE. STOT BHIBOA CCO6eHHO YOeAUTeIeH TOra, KOra COCTaB 
loTpora He CMellaeTCaA C H3MeHeHHeM JaBJIeHHA H COBMaaer C COCTaBOM 9KCT- 
IYMOB H3OTEPM APYyrHx CBOHCTB, CBHUAETEIbCTBYIOWMX 06 COpasOBaHHH B cucTe- 
\coeMHeHHA. 

Tipumepom Takux cuctem moryT cilyKHTb H20 — SOs (*), CeHsNH2 — HCl 
, CHsCOOH — (C2Hs)s (2°), cucrempl c BFs (*) uw Apyrne. 

{Hamu MpoBeqeHo 36yHOMeTpHyecKOe U3yYeHHe MATH UpPallMOHAaJIbHbIX 
tem. VM306apbl KHMeHUA CHCTeMbI XOPpHOe O10BO —9THJalleTaT (a 52 u 
() MM PT. CT.) MIpeQcTaBsAIoTCA oh ieee won KPHBbIMH C MaKCHMyMaMH 


TBETCTBEHHO Ha 35,0 un 36,0 mow. 
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Stu JaHHble OTpaxkalor, MO HallieMy MHEHHIO, B3aMMOAeHCTBHE B CHCT 
fIPUBOAAMee K OOPasOBaHHio COeCAMHEHHA: SnCla - JHC2COOCHs H SORE 
ca C pesybTaTaMH Hs8y4eHHA Apyrux (pH3H4eCKHX CBOHCTB. 

Bauska K paccMoTpeHHol u cuctema PCls — CeH;CHO. Kpuspie KHIR 
WIA ATH pasJIMYHbIX AaBleHHH COCTOAT M3 JBYX BbIITYKJIbIX K OCH COCTABa | 
cTeli, MepexoWAMIUX Apyr B Apyra B YeTKO BbIPaxCHHOM MaKCHMYME Ha OPH} 
tax or 76,0 mon.% gaa 152 mm n0 79,0 mom.% CeHsCHO mpu 360 mm pr. 
MaxcumyM u“306ap KHNeHHA OM30K K COCTABY SKCTPeMaJIbHbIX TOUCK sort 
paHee nomyueHHbIx cBolicTs (!*) u xapakTepusyer OOpasoBaHHe B CHCTeMe COE 
HeHua coctaBa PCls-3CeHsCHO. 

CucTeMbl: xopasib — BOa HM XOpadib — STHJIOBbI CNUPT M10 Temmepaty] 
KMMeHUA OTUACTH ObWIM UcceLoBaHb! paHee. Ms06apa KuNeHUA MepBOl U3 I 
npu 740 mm (25) (puc. 4), He HMeeT XapaKTePHbIX OCOOeHHOCTEH, yKasbiBalo 
Ha OOpa30BaHHe COeqUHeHUA B CHcTeme. OfHakO HOMyYeHHbIe Ham U306apbI | 
eHUA TIpH Oomee HHSKHX JaBICHHAX MpescTaBAIOT COOOH MaBHEIe KPI 
€ MAKCMMYMOM, IpHOuKatoulumes K opfuHate 50 Mon.% CClsCHO, xapar 
pusylouve O6pasoBanue coequHenua CClsCHO-H2O (Bo propo cuct! 
CClsCHO-C2H;OH). VMmerotca aHuble, YTO ykKa3aHHbIe COeHHeCHHA cylng 
ByIOoT B Mapax (7°). 

Viso6apbl KHIMeHHA CHCTeMbl STHJICHIMaMHH — Boa (pH MATH past 
3Ha4eHUAX JaBJICHUA) IpeACTaBIAIOT COOOM MWwIaBHble JIMHHM C MOJOPHM Mak 
mymom Ha 50 mom.% MaxkcuMasIbHbIH a3eOTPOM COOTBeETCTBYeT OOpPa3yrOUleM 
MOHOrHApaTy 3THJICHHaMuHa. 

B pesysbTaTe MpoBeweHHOrO HCCIeMOBAHHA NOKa3aHO, YTO H3MepeHue 
lepaTypbl KHMeHUA M COCTaBa Mapa cormacyloTcA C WaHHbIMH H3y4eHHA LPy 
(pH3MYCCKUX CBOMCTB HM CYILCCTBEHHO QONOJIHAIOT HX. OHM 03BOUI SOT YCTaHO 
HaJIMUHe B3AMMOJCHCTBHA B KUAKOM U MapooOpa3sHon chasax CHCTeMbI H xapal 
PH30BaTb YCTOHYHMBOCTh OOPa3YIOUIMXCA COCAMHEHHH B YCJIOBAAX KHMeCHHA. | 

Bce 3TO MpHBOAUT Hac K BBIBOLY O TOM, YTO 306yIHOCKOMMYeCKHe H3Mepe 
MOLYT CJIYKHTb 9cpeKTHBHBIM ME€TOZOM (pPH3HKO-XMMHUeCKOFO aHaJIH3a YH 
CHCTeM. 


KasaHckuii rocyapcTBeHHbIt yHUBepcHuTer [locrynuso 
um. B. VW. YabsaHopa-Jlenuna 5 VI 1958 
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‘H.C. Kypuakos, Bsegenue Bp (bu3uKo-xamMu4uecKHl aHanu3, M.—JI., 1! 
27.01. KoHopaaos, OO ynpyrocru napa pactsopos, JI., 1929. 3 JI. Xop c 
TaOMubl aseoTpomHbErx cmeceli, M.— JI., 1951. 4A.U. Tenpb6mrTrenu, M. UH. 
KUH, KOX, 28, 1278 (1953). 5 W. KG ieee Pee MEARS Suient tome clel ys Chim. Acta, 
737 (1950); 37, 835 (Ga). 1B A. Kupees, 10. H: IletinxKep, E. M. Iie 
cmeun, PKOX, 26, 352 (1952). 7A. BatcOeprep, @usuueckne mMerospl one 
ckon xumuu, M., 1, 1950. “SM. Il. Jiuanos, H. A. Tpudounos, JKOX, 
(1958). ® H. A. Tpudouos, Brana. Beecotwsn. xum. o6m. um. J. V. Metall 
Wy Ao (CEN), RG al, Je well, Lo M. Wel ch, J. AmoChem’ Soe./"63)" 2475 
UT. IW. Iyunuckut, YK®X, 30, 1007 (1956). 2G. H. Leopold, Zs. 
Chem. 71, 59 (IQt0).; . 18 UES Wear nigieuny Riek: (RvossS0 Jas hyow Gaerm | 
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xuMnd, 112, KH. 4,130 (1952). Co Van-~ Ros sem, Zs. Phys! Chem, 62, Ser | 
1SOS)ey ee Ca Leopold, Zs. Phys. Chem., 65, 428 (1909); 66. 359 (1909). 
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jAloknagn Akanemun Hayn CCG e 
1958. Tom 123, Ne 6 


XHMHA 


A. A. KYXOBHILKHM, akayemuk B. A. KASAHCKUH, 0. Jl. CTEPJIMFOB 
Hu H. M. TYPKEJIbTAYB 


| XPOMATOFPA®MYECKHH AHAJIN3 CMECEH YIPJIEBOJOPOJOB 
COCTABA C; 


IIpu Werufporenusallun usoneHTaHa B H30aMMJIeHbI HM U3ONpeH OGpasyioTcsA 
IOTOKOMITOHEHTHBIC YIVIeEBOAOPOAHbIe CMeCH, B OCHOBHOM COCTOAIMMe H3 yrue- 
MOposow coctaBa Cs mpesesbHOrO MH HeNmpesebHOorO xapakTepa. Ilo uTepa- 
@PHDIM HM HalMM aHHbIM (*~*), ucculeqoBaHHe TakMX CMECE MpOBOLNTCA c M0- 
PULbIO CJIOMRKHBIX HM TpyMOCMKUX PHSHYeCKHX WH XHMHYECKHX METOMOB aHaJlH3a. 
OSTOMY 3afayeH HaCcTOAMeH paOoOTHI ABYIaCb pa3spaOoTKa ObICTporo Hu ocTa- 
WHO IIpOcToro CNocoGa KOJIHYCCTBEHHOTO aHaJI3a H3OMeHTAH-H30MpeH-430aMH- 
(PHOBbIX CMeCceH. 
 VispecTHo, uro xpomatorpadbuyeckHe cnoco6bl aHasIH3a ABJIAIOTCA HaH6o- 
Jee OBICTPbIMH, H MHOrHe UCCMEMOBATEMH UCMOb3YIOT Pa3JIMUHbIe MPHeMbI xpo- 
faTorpadun npn pa3syeeHHu ras00Opa3HbIx HW *%UAKUNX yruieBomqopooB. Cpe 
M38MOX%KHbIX BapHaHTOB XpOmaTOrpaduyeckoro aHasIu3a HanOObuee pasBH- 
ie moyunia pacipelemmTeibHad xpomaTorpadua (°) MH xpomaTepmorpa- 
Ma (°). B HacTosipem ucceqOBaHHu CoueTaHHe S3THX METOOB xpomaTorpapun 
KIO YCMeWHO MpHMeHeHO JWIA aHaJIH3a YIJIeEBOMOPOAHbIX cMecei cocTaBa C;. 
JaspaOOTKa METOJIMKH TpOBOMacb Ha YMCTHIX HHIMBULYAaJIbHbIX YIIeBOMOpo- 
AX H HX HCKYCCTBEHHBIX CMCCAX. Jia avasu3a MpHMeHAJICA YHHBepCaJIbHbI 
fOMaTepmorpad (7). B strom mpHOope ocymlecTBAAeTCH xpomMaTepmMorpadus 
i Ta30-2%KHAKOCTHaA pacipeqesuTeIbHasd Xpomatorpapux. B KayecTBe cop- 
ISHTOB HCMOIb3OBaIHCb OKHCb aJIIOMHHHA MW JMaTOMUMT, MpPONMTaHHbl AHOy- 
hacbranatom (25% oT Beca cop6enta). J[BuxKyuHiicA rpaqweuT TemMepaTypbl 
b3laBasICA C MOMOLLbIO WIEKTPOMeyH Cc NameHuem TemnepaTypbl B 2° Ha | cM 
MHI Mey pH pacnpereseHnH TemiMepaTypb! BLOb neyn oT 20 no 120°. Tem- 
j2patypa KOJIOHKM C JHaTOMHTOM MOM ep2xKUBalacbh MOCTOAHHOH C TOUHOCTHIO 
D 1°. Ta30mM HOCHTeJIeEM CJIY2KHJI BO3LYX, OUMICHHBIM OT MapOB BOJbI, KHCJIbIX 
ropiounx ra30p. JImnelinad CKOpOCTb erO H3MepsAsIaCb PeOMeTPOM UH OblIa T10- 
FOAHHOM B OTJeJIbHBIX ONbITAX B Mpeetax 120—200 cm/mun. ¥ 
OnpemeneHHe KOHIECHTPalWli KOMMOHEHTOB CMeCH 3a CJIOCM COPOeHTOB I1po- 
BBOJINJIOCb IIPHOOPOM, CCHOBaHHbIM Ha H3MEPeHHH TEMJIOMNPOBOMHOCTH ra3oB, 
| HayIMYHe BECbMa MaJIbIX KOJIMYCCTB IIPHMeCeH KOHCTATHPOBaIOCb MO TeMJO- 
lomy addeKTy cropaHHA KOMMOHEHTOB CMECH. Tloxasanust pHO6opos aBTOMa- 
AYECKM 3allMCbIBAIMCb MOTCHUMOMETPOM STMIT-09 co maou B 10 mB. IIpojon- 
UTCJIbHOCTh aHaiu3a cocTaBAa OKONO 2 vac. J[IA aHalH3a Opalocb OT 5 JO 
5 MA BOSLYIWHO-yreBOLOPOMHOH CMeCH, MpeBapHTeMbHO MPHTOTOBAeHHOH H3 
3yuaembix oOpasoB. TlopsqoK HM BpeMHA BbILeeHNA YreBOMOPOMOB yCTaHaB- 
ABaJINCb 10 HHJMBUAyaJIbHbIM KOMIOHEHTaM WJM H3 aHaJi43a UCKYCCTBCHHBIX 


wece. Tak Kak ra30M HOCHTEJIEM CJLYKUJI BOSTYX, TO Ip pacyeTe COCTaBa CMC- 


el UCNOb30BaIHCb KaJIMOpOBOUHbIe KPHBbIe. CojepxaHve KaxKOrO KOMIIO- 
€HTa B‘CMCCH paCCUNTHIBaOCb MO Oe, KOTOPY!oO COCTAaBIAeT MONAT ero 
WKa Ha BbIXOAHOM KPHBOH OT BCeH MIOMaIH KPHBOH. 
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OKCHepUMEHTAJIbHbI MaTepHal*, MOyYeHHbIM MPH aHayidse UCKYCCTEE 
HbIX cMeceH, MpeycraBieH B Ta6. | u 2, a Ha puc. | a MpHBeseHO pasfener | 
COKHOM MeCATHKOMMOHEHTHOH WCKYCCTBEHHOH CMECH YIVIeBOMOPOAOB Cog 
Ba C; (cmecb Ne 18). Ha xpomatorpamMe BHAHO YeTKOe pasfeJIeHHe BCex yN 

Ta6auna | 


AuaJIM3 HCKYCCTBeHHBIX CMeCcelt 


aii- SI Hai- 
: BsatTo ae Omu6- 2 Bsato ea 
| CocTaB 565, 8) cS) Coctas 
A Bec. % 4 Bec. % 
4 |M3onenray 54,4 |53,7| —0,7/12 |M3onentan 83,9 |85,8 
2-Metusn6yTeH-2 45,0 |46,3} +0,7 3-Merus6yTeH-1 AG) Ae, 
7 |M3o0nentan 83,7 |83,6} —O0,1)\14 |M3o0nenTan 81,2 |80,5 
H-I leHTaH 16,3 |16,4) +0,14 [Tlenten-2 ‘lesiares 4h 
8 |H30nen1aH 39,0 |36,8) +41,8/16 |Mso0nper 50,1 |48,9 
A-[lenTaH 11,5 41,8) +0,3 TpaHc-nmunepHieH 49TON OT 
2-Metu6yTeu-2 35,0 |32,7| —2,3 
2-Metun6yTex-1 18,5 |48,7) +0,2 PeoneeTan 84,7 134 
3-Merusa6yTeH-1 11,4 |14 
10 |M3onentax 79,4 |80,5) +4,4)25 )2-Merun6yrex-1 13,4 13 
2-Metu6yTex-1 20,9 |19,5| —1,4 2-Metun6yTeH-2 aeay VAe) 
M30npex Plein 
Tpanc-nunepuicH UeSa\ M7 
TiIpumeuaune, M3mepenne Mviomaget Ha  BbIXOAHBIX KPHBbIX  MpoBOAMJEE 
nuiasuMetpom IIT-2K 
TaOmuna @ 
AHaJIM3 J€CHTHKOMMOHEHTHOM NckyccTBeHHolt cmecu Ne 18 
re Haiizeno 
YpapHenue (1) 
Bsaro,| 2 2 
CocTaB ct by 2 Eas “ Ss a — a Rcd a 
Had MSS pass | SS Ro SESS eas Sass Sey 
aoe =a Gus Sy Sills By 7 he 5 
fe (se |aee) 86 Leoieay ea 
VYisonentan + 3-MeruaGy- | | 
TeH-1 30,6 | 30,3 j—0,3 | 29,4 |\—1,5 | 28,4 |—2,2 | 27,7 | —a 
H-[lentan Do Det —=6),6 One SORE 0,6 |—0,2 350 nel 
Tlenten 4 Griz] 1654. F202 ie EOO ms d | S20R9 7,0} +0 
2-Merun6yrex-4 A195, 49) 13, Saad 6) 1357 NEa47 A) ABh6 a =AeS oe Se eee 
Tlenren-2 6,1 On POLO SG SO G8) |eO 6,4 0! 
2-Metuu6yren-2 16,3 | 18,9 |+2,6 | 18,7 |42,4 | 19,0 |4+2,7 | 48,7 | aay 
M30npen Oye) Ona =O! Oyitl One Gyo —Ond 6,8 | --0! 
TpaHe-nunepusen OFD 640 0,0 6,5 0,0 6,8 |+0,3 7,4 | +0} 
Lluc-nunepn ten 6,7 | 6, 5}=0,2 )) 6,80, 1 i659 4440;2|%.4e| aan 


i} 


BOJOPOAOB CMECH, 3a HCKJIOUCHHEM HM30NeHTaHa HM 3-meTHIOyTeHa-1. Ilocnel 
HAA OMHAPHaA CMeCb YreBOLOPONOB Oba paseieHa OTAeIbHO Ha OKUCH aJy 
MMHHMA C IIPHMeHeHHeM xpOmaTepmorpadun (puc. 2). M3 ananu3a cmecu Ne § 
(ta61. 1) Takxe BAAHO OcTaTOUHO TOUHOE ONpeeeHHe B COKHOL CMeCH 13% 
NeHTaHa M 3-meTHMOyTeHa-1 pH Mx COBMeCTHOM MpucytcTBun. Ta6M4Hble Jal 
HBIC 10 aHaJIM3y MCKYCCTBCHHbIX CM€CEl yKa3bIBalOT Ha YOBJIETBOPHTeJIbHY| 
TOUHOCTh pe3yJIbTATOB. 


* B paOote mpuxumasn yuactue A. MW. Kappimosa u II. C. Mapaona. 
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WIHETCH PacuiMppoBka BIXOAHOM KpuBoH. Tak Kak 


| BakubiM 9vleMeHTOM xpomatorpaduyeckoro aHawu3a YIJIEBOOPOAHbIX CMeceH 


COfepzKaHHe KOMITOHCHTOB 


MecH OMpeesneTca Ha OCHOBaHHH M3MepeHHA MIoWaye BbIXOAHOI KpHBOIi, 
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“O 100 CO 60 4 Aman 70 60 © 40 0 2 0 
Puc. 1. XpomaTorpaMMbl McCJIeqOBaHHBbIX CMeceli. a: cvileBa — 
McKyccTBeHHax cmMecb Ne 18, cnpaBa — neHTaH-amuseHoBan 
dpakuua GeH3HHa KaTaMTHYeCKOrO KpekHHra (T. Kun, 26— 
39°); 6: cnepa — KaTamu3aT erugqporenusalnu u30neHTaHa 
(aJIIOMO-XPOMO-KaJIMeBbIMt KaTaHusaTop, 550°, o6bemHas cKO- 
poctb | uac—}), cmpaBa — ra3opblit OeusuH (T. KH. 20—39°) 


IXOMHOH KPUBOH (Cyaxc), CUTAN, ITO Cyraxe ABJIA- 
CAH BeMUHHOH, MpOMnopiMoHnaIbHOH u3sMepsAeMoON 
mMomamu (8). Ogunako mpH s3TOM HeOoOxo,UMO 
‘poro coOsiosaTb ycJIOBus OMbITa WM KaJiMOpo- 
NTb YyCTaHOBKY 10 BCeM OTJeJIbHBIM KOMIMOHeH- 
iM cmecu. Jina OpbicTporo u3sMepeHHA MouayM 
forga (°) paccuMTbIBaloT MVJIOW2b Kak mpo- 
sBeeHHe BbICOThI MHKa Ha IUMPHHY NOJIOCHI B 
yUKe, re KOHIeHTpaltan KoMNOHeHTAa C = 0,5 Cyraxc. 
akoe [pHOMxKeHHe sIBJISeTCH J[OCTATOUHBIM TIpH 
JIHOM pa3J[eJIeHHH KOMMOHEHTOB cMecH. OjHako 
10 mpakTWyeckH He MpHMeHHMO, KOrja KpHTepHit 
isnemenua K <1/, (1°). 

_ TIpu xpomatorpacwueckom anaJuse yruieBoxopoy- 
IX cMeCeli MpHXOJUTCH BCTpeyaTbCA C HeWocTa- 
JUHO MOJIHBIM pa3jeJIeHieM KOMIMCHEHTOB CMeCH. 
CxO] H3 3TOrO, 3fecb mpearaeTcsH cnocoO pac- 
"Ta COCTaBa CMeCH, OCHOBaHHbIM Ha MpenosorKe- 


» MpH pacuere muloulageli mpHOeraioT K pa3JIH4HbIM mpvHemam. HanpuMep, 
IMCHAIOT OMpeyesieHHe moulaqu W3MepeHHeM KOHIeHTpallww B MaKCHMyMe 
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Puc. 2. XpomatorpamMa 6H- 
HapHOH CMecH HB80lleHTaHa H 
3-meTum6yTeHa-1 (cmMecb Ne 12) 


iM O IIPHMCHMMOCTH FayccoBCKOrO paclipefeJeHHA jis AMHEHHOM V30TepMbI aj{- 
pounn (14), Torga B oOmjem Bue MOUayb g, OTBeYAalOUad HaHHOMy KOJM- 
CTBY KOMMOHCHTa B CMeCcH, OyeT ONpeeATHCA NO YpPaBHeHHtO: 


6h KC ware os 


rye Ko —KosdxpHiHeHT TpOMOPLHOHAaJIbHOCTH, @ jg — IWMpHHa MOJIOCHI, OT] 
yatollad B JaHHOM TOUKe KDMBOL Ope esIeHHOMY 3HaveHHIO OTHOWMeHHA O=C/Cwa 
[Ip sHauennax 6, papubtx 0,5; 0,75 u 0,9, KosdpunnenT Ke, Kak MOKaSbIBa) 
pacueTbl, paBeH 1,065; 1,66 u 2,73, coorBercTrBeHHO. B 3aBHCHMOCTH OT C7 
NeHH pa3[eJeHHA KOMMOHEHTOB CMeCH JI BEIMMCJIeHHA MOUaqM BbIXO]H 
KpuBolt Halo BbIOMpaTb M3 TPeX BeHYHH TO WJM WHOe sHayeHHe Kg MU CoOTBeTG 
BYIOMLe€e CMY fy. 

JIA MIpoBepKH MmpeAviaraemOH MeTOJMKH pacueTa COCTaBa CMeCH Tu OLiLa: 
ObIIM BbIMHCICHbI pa3HbIMH cnocobamH. Take BbIUHCIeHHA Obl MpoBererh 
WIA HCKYCCTBEHHOM WecaTHKOMMOHeHTHOH cmecu Ne 18 (Taba. 2). M3 npupere 
HbIX PaCueTOB BHHO, YO pacueTbl NO ypaBHeHuio (1) c pa3/IH4HbIMH 3Hat! 
HuAMU Ko atoT yYOBJIETBOPHTeIbHbIe COBNAKeCHHA KaK [pyr C pyro, Tak; 
C Ja@HHbIMH, NOJTYYeCHHbIMH NpH MWIaHHMeTPHPOBaHHH, a TakxKe C pe3yIbTaTa} 
IIpHrOTOBAeHHA CMecu. Tako 2Ke BbIBOL Obl MOmyueH pH OOpa6orKe OKO, 
30 BBIXOJHBIX KPHBbIX KaTaIH3aTOB WerHporenusallMH W3OMeHTaHa UM Jerk 
cbpakWu GOeH3HHOB. | 

Puc. 1 a u 6 usmiocTpupyioT mpHmMeHeHHe xpomaTorpaduyeckoro MeTO) 
JIA UCCIELOBAHHA MpOAYKTOB KaTaJIMTHYeCKOTO peBpalleHHA yreBosOpont 
(erHporeHu3alun M30MeHTaHa) H WIA H3YYeCHHA COCTaBa JIeErKUX paxil 
6e€H3HHOB. OTH JaHHbIe MOKA3bIBaIOT COOTHOLICHHE MexKAy OCHOBHBIMH KOMI 
HeHTaMHM CMeCH H IIpHMeCAMH, YTO HMeeT OONbIUOe 3HAUCHHE NIA HCCIeAOBaH 
KaTaJIMTHUeCKHX MPOMeCccOB UH JWJIA PeWIeHHA BOTIpOCa O HallpaBJIeHHH UCMOW 
30BaHHA HeTaAHbIX (bpakuUHH. 

Ha mpumepe aHanusa cbpakuuu (tT. kun. 20—39°) ra3oBoro 6eH3HHa Ka j 
auTHYecKOrO KpekHHra (puc. | 6) TIPHBOMMTCS MOpOOHaA pacimM@poBpKka ee ‘ 
cTaBa C ompeleneHHemM lipHMeceli K OCHOBHOMY MTIpOyKTy (ppakunun — Hah 
meHTaHy. Kpome usomeHtaHa (88,6 Bec. %), BO (pakIlHu HalieHb! mpume 
B KOmHUeCTBax JO | Bec. % Tpex yrueBOLOpONOB (M306yTaH, 3-meTHI6yTe! 
u meHteH-1) u or | Wo 2 Bec. % — cemu yraeBomopoxoB (H-6yTaH, WMC- HM Tpait 
OyTeHbI-2, H-MeHTaH, 2-meTu6yTeH-1, meHTeH-2 Mu 2-merHsIOyTeH-2). 

YHHBepCabHbIN MpHOop MOxKeT ObITh NPHMeCHEH TakKe JIA Ompesenens 
YMCTOTHI YIvIeBOOpOOB. Tak, H30N€HTaH, BbIeJICHHbIM M3 KOHJI@CHCaTa eCt 
CTBCHHOPO ra3a, COepKal B KayecTBa MpuMmecel | Bec. % H-GyTaHa H O,4 Bec. 
H-TleHTaHa. TakWM O6pa30M, B HaCTOAMeM HCCIeOBaHHH Ha OCHOBaHHH xp 
MaTorpaduyeckuHx cmocoboB Obwia paspa6oTraHa MeTONKa KOJIMYeECTBEHHO) 
aHaJIH3a CJIOXKHBIX CMeCeli yreBOAOpOAoB cocTaBa Cs paslMyHOrO cTpoeHtl 
Cc mpumecbio Ooee JeErKHX YIIeBOOPOOB. 


MuctutyT opranuuecko xumuu um. H. JI. 3enuncKkoro Toetynuso 
Akanemun HaykK CCCP 20 X 1958 


BcecoiosHblit Hay4HO-uccmeqOBaTeIbCKUM 
reomoropasBeOUuHbIt He*PTAHOH MHCTHTYT 


UMTHPOBAHHAA JIMTEPATYPA 


LR F. Robey, H.-K: Wiese, -Anal.. Chem,,.20,.926 (1958)5 ) 20: an 
sauckuh, M.H. Mapymkun, O. 0. Ctepauros, A. Il. Beane al 
AWAH, 117, 619 (1957). * A. A. Banangun, O. K. Borgzatospa, A. It Tit 
noxpa, JAH, 120, 297 oP 21O; AU io p Won “AveAL Beale: ni preys) eyAMilania 
Kallu Ha, XHM. Mpom., ee » L(1958) ys 5 A\§ Jie cal eathiotipe Ace dee auriicercemen ans 
chem. J., 63, 138 (1956), 1M. Typkeabtay6, Tp. kom. no ana. xum. AH CCCI 
6/9146 8(1955)5 9" EL. Mel ypkenabtayo, A.A. KyxopuuKkui, Sas. nad 
NS), Ws} Ol )), = Tal, IN. ee peer A.A. KyxXoBpumuKkui, 3ap. nad 
Ne 9, 1032 (1956). ® A.A. KyxopuwuKkunh, H. M. Typkenbpray6, Yen. xum 
25, 859 (1956). 7° A.A. KyxospuuKkul, H.M. Typkeabtay6, Yen. xu 
26, 992 (1957). “A.A. MKyxosunkuih, H. M. Typkenstay6, Ball 
Uspapuman, *K®X, 28, 1901 (1956). 
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HLoxuayo Akayemun Hayk CCCP 
1958. Tom 123, N 6 


XHMH A 


| K. C. MHHCKEP u B. C. 9TJIMC 


XJIOPHPOBAHHbDIE MOJIMNMPONMJIEHbI 
({Tpedcmaeaeno axademuxom B. A. Kapeunsim 16 V 1958) 


_ Kak 6bi10 ormeyeuo Harra c corpyHukamnu ('), np B3aMMOyelcTBUH xJ10pa 
KPHCTaJIJIHYeCKHM MOJIMMpONWIeCHOM OOpasyloTca Gelbie xpynKHe (creneHD 
PyYIKOCTH 3aBHCHT OT COJepxKaHHA XJ1Opa) BeULeCTBa, MeJJICHHO OTUIeMI AIOE 
‘op mpx 80—100°. IIpu sHauntreibHoM coxepxKaHUN xXOpa NpoMcxo_UT nonHOe 
[pylenHve peryApHOH CTPyKTypbI. 

_ YCIOBUA CHHTE3A MH CBOMCTBa NPOLYKTOB B 3aBHCHMOCTH OT COepxKAaHHS B 10- 
Mepe xOpa He ONHCaHBI. 

| B cBasv c STHM MpescraBAO HHTepec Ooee NOLPOOHO HcCMEAOBaTH Mpo- 
cC XJIOPHPOBaHHA NOMMNpONMTeHa, MOMYYeHHOrO Ha KaTaIHTHYeCKOH cucTeme 
(CeHs)3 u TiCla (1) (83% amopduon cbpakunn u 45% uz0raKTHuecKoli ppak- 
4M), WH MOMMepa, NOyYeHHOrO Ha KaTasluTMYecKOH cucTreme Al(C2Hs)3 
Cls (II) (7% amopduon dpaxuun u 85% us0TakTHuecKOH cbpaKiun). 

) XMOpHpOBaHHe MpPOBOAMIOCh B Cpese xNOpOeH307a B IpHCyTCTBAM HHHWNa- 
pOB (JOHOpPOB payuKaJIOB) WIM O€3 HX. 

Ha 1 a xmop6eH30u1a Opamn 45—50 r nonunponnaiena u npu 45° HaynHanu 
JaBaTb 10 GapOorepy ras0c6pa3sHbI x0p B kOHNYecTBe 40—45 r/yac. Iloce 
oro TemlepatTypy B peakTope MogqHuMadIH WO 75—80° u nowepxKuBaIM Ha 3TOM 
OBHe B TeyeHHe BCero Mpomecca. Ecan peakiHio MpOBOsuIM B UpHcyTcTBHH 
WUMaTOpOB, TO B TeyeHHe BCeH peaKUHH KaxkbIH vac OOaBAIH m0 0,28 r 
HUTPHa a30H30MaCJIAHOH KHCOTHI WIM Apyroro coeqMHeHHA, JIerkKO reHepH- 
HOULerO pasuKaJIbl IpH TemMepaTy pe OMbITAa. 

Bpieianu WOmMMep M3 pacTBOpa BbICaKTeHHeM CIMpTOM (HalipyHMep, MeTa- 
(0M) JIM6O OTTOHKOM PacTBOPHTeIA WapoM. 

/ Ha puc. | npwBezeHa KuHeTHKa XJOpHpOBaHHA NOMMMponusena (1) u (II) 
MIPHCYTCTBUM MHMWHAaTOpPOB (cOOTBeTCTBEHHO KpuBble 2 u /) u (1) — 6e3 uHH- 
jaTopa (kpuBasa 3). IIpumenenne HHUMHaTOpa yBeMYMBaeT CKOPOCTb Tpouecca, 
JOOCHHO [WIA NOMMMpPONHeHa C OOILUIMM COep2xKAHHeM M3OTAKTHYECKON (pak- 
iu. JlocruruyTb amementapHoro cocraBa (CsH3Cls), HaM B 9THX YCJIOBHAX HE 
jaylOCb JlaxKe Mp JWIMTebHOM XJIOPHPOBAaHHH B IpHcCyTCTBAM HHMIMaTOpa. 

| Ilpu BBeqeHun XOpa B MOMMMep TIPpOMCXOAAT peskue H3MCHEHHA: NOMyuae- 
ii matTepvan cHayana KomKyetcn (10—15,0% Cl), sarem mpoxogur craquio 
(IOKHHCTOrO MaTepHalla, KOTOpOMy COOTBeTCTByeT TOIMMep CTpoeHHA 
BH5Cl)n (40—50% Cl), H, HakOHell, B JabHeHWeM Noy daeTca HETOpIouHH M10- 
(KOOOpasHbIi MaTepvadl. B COOTBeTCTBHH C MOBbIMICHHEM COepxKaHHA XOpa 
MOMMMpOMHIeHe yBEIHYMBaeTCA PaCTBOPUMOCTb MaTepHadla, NOHH2KAeTCA Bs3- 
cTbh (OCObeCHHO B IIPHCyTCTBHM HHUMIMaTOpa, pic. 2) UM yBeMYHBaeTCH M0T- 
ict (puc. 3, 2). Bee nomyyeHHpie o6pasitbl pH s1eKTPOHOrpaduyeckKoM Hccwe- 
3aHHU OKa3aIHCb aMOpHbIMH. 

| TlonmxKenue xapaxrepucTuyueckoli BasKkOcTH mouMMponntenoB (1) Hu (II) 
}eTebCTBYeT O PaspbIBe NOIMMePHOH WellM 10 cBAsH C—C (ZecTpyKUHA 1e- 
). YBenuueHue MIOTHOCTH XJIOPHPOBAHHbIX NOMMMPOMNeHOB MOSBONACT Mpe- 
MOKUTH, uTO Toc e BBeeHUA 30-—35% xOpa 06a NO/MMepa MpHooperTaloT OAH 
lu O1u3ky1O Apyr K Apyry crpyKTypy, Tora Kak OOmaA CTpyKTYPa UCXOMHBIX 
044. 


MOJIMMepOB CYLIECTBCHHO OTMMYalach pasJIMUHbIM CONepykaHHeM aMOp(pHOH | 
M30TAKTHYeCKOM (bpakIHH, YTO CKAaSbIBAaJIOCb Ha IJIOTHOCTH MCXOJHBIX OF 
pasioB (mmoTHocTb (I) paBHamacb 0,89 + 0,005, a mloTHOcTb (II) 0,92 + 
++ 0,005). 

Vurepecuble pe3yJIbTaTbl Obi NOJyYeHbI 10 H3MCHeHHIO TeMITepaTyPpbl Pai 
MSATYCHHA XJIOPHPOBAHHbIX MOJMMPOMHJICHOB B 3aBHCHMOCTH OT COepkaHh 
xvopa. [Ipu masiom cojep>KaHu xlOpa B MO/HMepe .TemMepaTypa pasMAryeHyi 


— 4 oo ee es ee oe} 


62 46 BWI 6 EL GQ 0 2H 6 0 b% 
aC igex 

Puc. 2. M3mMeHeHHe BASKOCTH T0- 

JIMMepa B 3ABHCHMOCTH OT coep- 

Kanna xsopa: J—(1), 2— (I) 


H 


3 
Puce. 1. Kuuneruka xsopupopa- 
HUA HOmMMpomusenos: I — (II), 
2—(1) B mpucytcTauH AMHHT- 


pHa a30H30MaCAIAHOM KHCJOTH, 
3 — (J) 6e3 uHunHaTOpa 


OOpasilOB CHWKalacb, Tocme vero MpH JabHeHWeM BBOe XOPa B MOUIEKY 
NOWHMepa HauMHala pacTH HW Mpa cosepxKaHHH xXOpa B NOMMMepe 65—66' 
NOBbIaacb JO 200° u BEmue (puc. 3, /). MuaHuMalbHOW TemnepaTypoH TUL ABA 
HHA OONalal nonuMep, comepxKamHNh 15—20% xuopa, T. €. TOT NOMMeP, B KOF 
pom Ha Ooxopbie CHs-rpynnbr mpyay 

of JMMTCA MeHbINe OMHOFO aTOmMa xJIOpa. 


200, * Ecau lIpeqM0JIOKUTb, UTO BCe aTOM 

26 Xl0pa 3aMellaloT BOJOPO TOMbKO B 

w 21} KOBbIX CHs-rpymmax, TO, OUeBHAHO, Ty 
ei ms HWDKeHHe TeMMepaTy pbl OOYCOBIEHO H 
S 989 PYWeHHeM BBICOKOperyAAPHOH cTpy} 
S 9991 69 TYPbI NOMHMepa, OsaroyqapA B3aMuMOTe 
Sh CTBHIO CIAOONOOMRKUTEIbHBIX Tpynn CI 


Cc OTpHiaTeibubiMn = CHeCl-rpynnam! 
Korga KomMuecTBo rpymm CH.Cl my 
BocxognT +/,—1/, Bcex HMeIOIHxca Gf 
KOBBIX CHs-rpynl, NOMMepHad MOWeR4 
Jia, BHMMO, BHOBb MO}KeT CTaHOBHTS 
Oouee PeryAPHOU, OUCBUAHO Oaroyaj 


GPU a 408 G0 
ib = 
Puc. 3. YW3Menenue Temiepatypbl muapuie- 


HHA (J) M WAOTHOCTH OOpasiion (2) B 3aBu- 
CHMOCTH OT coflepxaHHA xXOpa 


i 
{| 
3apAXeHHbIx CHeCl-rpynn, uro HauwHaeT MPHBOAUTb K yBeM4YeHMIO TemMep 


TYPbI M1aBeHuA NOWMMepa. Korgla B NOMMMepe NPHCYTCTBYIOT HCKIIOUNTeMby 
CHeCl-rpynns, nomumMep mpHoOperaer Temlepatypy WWiaBleHua M30TAaKTHY 
ckoro mponyKta (165—175°). IIpu BBexenuu WByx aTOMoB xopa B rpynnp Cl 
NOJMNpPOMWMeH MWpwHoOperaer uerKylo TemiMepatypy MiaBsenua, nopayKa 200 

JlaibHeimee BBeweHHe XMOpa MpOuUcCXOANT Kpalive MeeHHO, mpuuem Tel 
nepaTypa pa3sMArueHua NOMMepa ene Gomee yBeHUMBaeTCA, a CaM rom 
mpHooperaer BCe GOObLWYIO M OOMbINYIO XPYMKOCCTD. 

Ha6mrogaemble anavlOruuHble ABMCHUA IPH XMOPHPOBAaHHH Kak M30TAKTHY 
CKOrO, TaK HW aTaKTHYCCKOFO MOMMMEPOB MOTYT ObITS TAKKE OObACHCHI BO3MOZ 
HOCTbIO 3aMeIIlCHHA BOLOPOa XOPOM Y TpeTHUHOTO aTOMa yruepola, UTO BHI 
BaeT HapylleHHe peryJIAPHOM MpOCTPaHCTBeHHOM HallpaBsICHHOCTH 3amMecTHTeN) 


B MaKPOMONeKye HU paspylieHHe KPHCTAaMHUeCKOM CTPyYKTYDBI. 
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Anas OrMuHple Pe3yJIbTAaThI NOMYUaIoTCA H Np HCCeLOBaHHN TepMoMexaHuye- 
HX CBOHCTB Ha Becax Kapruua (puc. 4). Jlanupie repMomexanMyeckHXx UcmpITa- 
IM MOKA3bIBalOT JOBONbHO YeTKY!IO TeMMepaTypy MW1aBleHHA OOpasioB. 

XJOPHPOBAHHBIe MOMHMPOMMeHEI C COMepxKAaHHeM XWOPAa B MOJIMMePHOH Ie- 
uke Gonee 45% He HMeIOT BbICOKOSTACTHUECKOH OGNAaCTH, H 3 cTeK1006pa3- 
TO COCTOAHHA Cpa3y Ke MepexOAT B BASKO-TeKyyee. 


2 3758 


20 40 


60 80 1 Me, 140 160 180 200 220°C 

Puc. 4. TepMomexaHnueckue KpHBble XIOPHPOBaHHOrO MOWH- 

| mupomumeHa (morpyxkeHHe myaHcOHa MaMeTpoM 3 MM; Ha- 

. rpyska 740 r/cm? 7 = 10 cex. J — ucxogupiii, 2—23,0% Cl, 

3I—86,5% Cl, 4—49,2% Cl, 5—56,5% Cl, 6—59,0% Cl, 
7—61% Cl, 8— 64,0% Cl, 9—65,4% Cl 


| Kak ui Bce xmopcoszep Kaine NOMHMepbI, OOPa3slbl XJIOPHPOBaHHOTO NOHNpo- 
eHa (I) um (II) ck0HHbI kK TerKOMy BbIeeHHIO ras00dpa3sHoro HCl. Tax, 
JIEOBaHHble OOpasilbl CO CpeAHUM COepxKaHHeM XIOpa OKOO 60% (nNomHMep 
oeHun (CsHaCle),) merko oTmensaet HCl yxe npn 108—123° (m0 kouro- 
). OObluHbIe cTAOMIH3aTOPhI, MPHMeHAeMbIe JWI CTAOMIH3alHH MOMBHHMI- 
Opa, pe3KO NOBbINAIH TeMnepaTypy pa3JlO%KeHHA XJIOPHPOBAaHHbIX MNO/iH- 
OIHJICHOB. 

Tax, 406asKa 4% creapatTa KaJIbUMA MOBbIaa TeMMepaTypy PasJlO*KeHUA 
}171—173°, snoxcuya coeporo macna — go 174°, a cumuKaTa cBuHIa — 
188°. 

/Cielyer OTMETHTS, UTO CTaGMJIM3HpOBaHHble, a 3aTeM NMepeocaxeHHble 06- 
BIbI BHOBb MMCJIH HU3KYIO TemmepaTypy pasmtoxKeHua (nopatka 118—130°). 


[loctynuao 
9 V 1958 


LILMTHMPOBAHHASA JIATEPATYPA 
| G. Natta, P. Pino, G.Mazzanti, Chim. e Ind., 37, Ne 12, 1934 (1950). 
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Jlokaane AnawleMuu Hayk CCCP 
1958. Tom 123, Ni 6 


A. ©. MJIAT9, A. A. MEJIBHHKOB, P. A. 3EJIEHKO u H. UH. JIbIKOBA 


CHHTE3 1,2-MAJIKMJILAK JIONEHTAHOB HW PASEJIEHHE UX 
HA LAC- HW TPAHC-H30MEPDbI 


(ITpedcmaeaeno akademuxom B. A. Kasancckum 14 VIL 1958) 


Uceneqopanie xHMMueCKOrO cOcTaBa Oe€H3HHOB MOKa3aJ10, 4TO B OOVJIbIUM 
CTBe H3 HHX COMePXKUTCH 3HAUHTEbHOe KOJIMYeCCTBO IHKJIONCHTAHOBbIX YT. 
Bogxopoyos. Uro Kacaercsd JIMPpOMHO-KepocuHOBLIx (pakuMi, TO Mpupoya 4d 


MeHTAHOBbIX YIVIEBOLOPOAOB MOUTH COBCeM He HCCeLOBaHO. OWHAaKO 3a Mocs 
HH€ PObI OCOGEHHO OCTPO BCTaJI BOMpOc OO H3yYeHHU YIVIeBOMOPOAHOTO COCTa 
JIMPpOMHOB M K€POCHHOB B CBA3H C TeM 3Ha¥eHHeM, KOTOPOe OHH MpHoope 
B Ka¥eCTBE TOMIHBa JIA PeCaKTMBHbIX JBuraTelel u pBuraTetei J[u3seia. 7 
KOrO pola H3y4eHHe B 3HAaYHTebHOH Mepe JIMMHTHPYeTCA OTCYTCTBHEM 91 
JIOHHbIX YIJI€BOMOPOLOB, KOTOPbIe HEOOXOAHMEI, B YaCTHOCTH, WIA yCnewHG 
IIPHMeCHEHHA CNeKTPaJIbHbIX MeTOJOB aHaJiH3a. 

Mobi nocTaBusH mepex coool 3amauy cHHTe3sHpoBaTD | ,2-qnaJIKWJIWHK IONE 
TaHbl COCTABA CyoHe9 — Cy3gHog MH pa3sqeIMTb MX Ha WMC- HW TpaHCc-H30Mep 

IIpu uccrenopaHuH MHAHBUAyaNbHOrO cocTaBa OeCH3HHOB H3 pAa OTe* 
CTBeEHHBIX Hepreli OblIO MOKa3aHO, YTO B HUX COMep2xKaTCA OMHO-, WBYX- H Tpd 
3AMEILCHHbIe ILMKJIONeCHTAHOBbIe yrueBoxopoyp (1, 7). Bpwio TakyKe MOKa3ai 
uTO COMepxKanMeca B OeH3HHAX 1,2-yMMeTHIINKIONeHTaH Hu |-mMeTHJI-2-3T) 
WHKJIONCHTAH TIpelcTaBIAIOT COOOH CMeCH TpaHC- HW WHC-H30MepOB CO 3Ha! 
TCIbHBIM MpeocbaqaHuem WepBbIx (61,3—87,3% OT CYMMbI O6Oux CTepeon3cs 
pos) (7, °). CuHreruueckHM IlyTeM JO HaCTOMULerO BPeMeHH NOyYeHO IKI 
Heéoulbioe uucno | ,2-MankHYAUMKIONeHTaHOB. B HHMBUAyasIbHOM COCTOAK 
BbIAeeHbI WHC- HM Tpanc-Msomepbi 1|,2-qumeTMIWuKIOMeHTaHa, 1-mMeTHsI-2-9TI) 
uuKonentana (*), 1,2-ymoTHIWuKNONeHTaHa (°), 1-merH-2-A-1ponHALHK. 
meHtTaHa (°) uw |-merug-2-4-6yTHAIUNKIOMeHTaHa (*). Kpome Toro, B wHTepaTy 
MMeIOoTCA ykKa3aHHa Ha nonyyeHnve 1|,2-murenTualuKoneHtaHa, 1|,2-qHOKT#| 
IMKJIONe€HTaHa, 1-6yTHI-2-OWeuMIUMKIONeHTaHa,  1|-reKcHJI-2-enMIUNK 
meHTaHa u 1-renTHu-2-HOHWJIMAKIONeHTaHa, OJHaKO B 3TOH padore (§) HeT yi 
3aHHH HH Ha MpOCTpaHCTBeHHOe CTPOeHHe TUX YIIeBOMOPONOB, HU Ha cTpoe# 
AJIKHJIbHbIX 3aMeCTHTeW eH. 


ee R’MgBr Rise H,0 me H ——R 
mo mee a R’ —e 2 
wee UR BE cater a Bere Uw 
OH 
(I) (11) (111) (lv) 
(jP R="GH AD" © IVR ieee (es Ve Roe eR 


(DP R=w-CHy; (ID, (IV)P R’ = n-C.H, 
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10 : 4 ~ 8 
1/0 OT TeOPeTHYUECK OFO; 3TH CIM PTbI NpeACTaBJ AIM COOOW CMeCH ILHC- u TpaHc- 


s}OMEPOB, H NOSTOMY MeperoHsAJIHCb B WIMPOKOM HHTepBase Temnepatyp. Jleruy- 
TallMeH CHHPTOB B IIpHcyTcTBHH Hoa (1,2-nM-A-OyTHIMMKIONeHTAaHOU-1) 
MMH HaCbmIINeCHHOrO pacTBOpa UWaBeeBOH KHCMOTHI (1-3THM-2-N-MPONMILHKI0- 
waTaHo-2 uw 1-sTu-2-x-GyTHAuMKNONeHTaHON-2) OBLI NOYUeHBI + Hermpe- 


WIBHBIE yrepogqoporpt (III) c Berxoqom 65—78% or Teoperuueckoro. KoH- 
‘aHTbI HX MIpHBe_eHbI B Tabu. |. 


TaGnuma 4 
KoucTaHTbI MOJly YeHHBIX HEMPeeCJIbHBIX YFJICBOLOpOAOB 


| MRp x 

No ‘ ee EE 
Mer IT. Yruesposopor oka. ny ay’ 8 
Haig. | BbIa. hes 

mo 
4 Cip His 60—60,5°/15 mM ‘Alay 0,8157 Ey, toyy|| Ae Ml (YS pac 
2 CiiH29 60—60,7°/5 mm 1,4045 0 ,8158 DOP OS BOO RSo econ 
3 CysHea 70,5—71,0°/3 mm 1,4570 0, 8244 OOD 59, Oe eT 


IIpumeuannua. I. Bee yraesogopogst np oxsaxgenun crekmyiotes. Il. Jaa Ne 1. 
wmigeHo %: C 86,32; 86,14; H 12,86; 12,97. Cy)Hig. Beruuvcneno %: C 86,88; H 13,12. 
a Ne 2 Haiizeno %: C 86,90; 87,06; H 13,07; 13,14. CyyHeo. Brruucneno %: C 86,76; 
cee aie a Haligeno %: C 86,07; 86,36; H 13,48; 13,50. CygHos. Barsucmeno %: 


IlockoubKy jerupatayua cnuptos (II) Mower uqTH B Tpex HanpaBseHusx, 
II) MoxerT ObITb CMecbIO CoequHEHHi CeRyIOWIMxX TpeX THTIOB: 

Ke ips ap as 

eee Wa Va 

(V) (V1) (V1l) 

O cocTaBe 9THX CMeCEli MOYKHO CYAHTb M0 CHeKTPaM KOMONHAIMOHHOTO pac- 
anua®. B culyyae HelpeebHbIxX YrvIeBOLOpOAoB, MOMyYeHHbIX U3 |-3THI-2- 
OYTHIMAKIONeHTaHOa-2 uv 1,2-7H-K-OyTHJIMMKIONeHTaHOa-1 B OOacTH 4Ya- 
°OT BaJICHTHBIX KOeCOaHHH JBOHHOH CBA3H OOHapy»xxXeHO MO Be JIHMEHH: 
52(5) u 1676(10) cm! u, coorBercTBeHHO, 1652(4) u 1673(8) cm~!. STO cBHze- 
YIbCTBYe€T O TOM, UTO HCCIeOBAHHble HEMpPeeIbHbIe YIIeBOOPOAb! mpen- 
ABJIAIOT COGOH CMeCH H30MePOB C pa3JIHUHbIM MOJIOXKCHHeEM JIBOMHOH CBaA3H. 
CIM COMOCTaBHTb JAHHbIe€ CHeKTPbI CO cneKTpaMu 1|-aiKHJIUMKJIOMeHTeHOB- | 
| 1,2-qMankualukIONeHTeHOB (*), TO MOXKHO MOaraTb, UYTO CMECb, TO yueH- 
a us 1-9rus-2-4-OyTHIMMKIONeHTaHOa-2 cocront u3 70—85% 1-aTH1-2-A- 
yrunuuKnonenteHa-1 u 15—30%  1-sTH-2-4-OyTHIIMKNONeHTeHa-2, BO3- 
O%KHO Cc UpHmecbio |-aTH-2-K-OyTHJIMAeHWMKTONeHTaHa. CocTaB CMecH, I0- 
yeHHOH u3 1,2-n-OyTHmuNKIONeHTaHOma-1: 60—80% 1,2-nu-A-OyTHAWHKIO- 
nTeHa-1 uv 20—40% 1,2-qu-n-6yTHAMMKIONeHTeHa-2, BO3MOXKHO C IPHMeCbIO 
LH-OYTHJI-2-H-OYTHIM CHUNK ONeHTaHa. TakHM oOpas0M, B OOeHX cCMecax 
peoOanaioT ctpyKtypp (V). IIpoxyKrb! Weruazpatayun  |-sTH1-2-4-nponna- 
KJIONCHTaHONa-2 CHeKTPaJIbHO HE HCCJICLOBAaJINCb. 
 BesencrBue 61H30cTH TemMepaTyp KHMeHHA HENPECLCbHbIX YIIeBOLOpo- 
OB, MOMyUAeMBIX pH eruHApaTalun OfHoro u Toro xe CMMpTa, pasqemeHue Ux 
€ MpOusBOAMNOCh, M THApHpOBaHH1Io NosBepramucb cmecuH. U3 kaxKAOH TakOl 
MeCH IPH THApHpOBaHUN NOMKEH Obl OOPasoBaTbcaA OAMH UM TOT 2%Ke TIpeeub- 
oli yraepoxopoy. TuyqpnpoBanve MpoBOsHIOCh B pacTBOpe CNMpTa pH KOM- 
aTHOM TemMepaType B MpucyTCTBAH MaTHHUpOBaHHOrO yruid (5% Pt), akru- 
ApoBaHHoro xsopucTpim masiagquem (1°). IlonyuenHpie 1|-9TH1-2-4-mponM- 
aknoneHtaH, 1-sTui-2-n-OyTualuKsonentan uM 1,2-nn-4-OyTHJIMMKIONeHTAH, 


* Cnektppt uccmeqopanpt B. T. Anekcansnom u X. E. CrepHubim B aa6opaTopun Komutc- 
iM mo cnekTpockonun AH CCCP; MbI Moub3yeMcs CIyYaeM BbIPasHTb HM CBOIO O6arofqapHocrh. 
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IIpe€{BapHTCIbHO OYHLLEHHbIe C MOMOMLbIO X pomaTorpacpH¥eCk OF acopouuu 
CHAMKarele, ObWiH paseleHbl Ha WHC- H TpaHc-H38OMepbI MeperoHKOH B Bakyy 
Ha KOJIOHKE aiPpeKTHBHOCTHIO B 80 T. T. C MeTAJIHYECKOH HacaKOH. KpuHBb 
pa3rOHKH H M3MeHeHMe KOHCTAaHT M10 (ppakuuam cM. puc. |. KoncraHrb! nouyye 
HbIX YIIeCBOLOPOOB MpHBeeHbI B Taw. 2. 


T kun 
mpu 30mm, °C 


100 06 % 


0 10 20 3 40 30 60 70 80 5D 


Pricumel: 
(ppakuun. 


Kpnsple pasroHKM yraeBpogqopoyon Hu (pu3sHuecKHe KOHCTAHTbI 
J—l-sTun 2-4-mpommamuksonextan, 2——1-9THI-2-4-OyTHIMNK- 
momeutaH, 3—1,2-qv-H-6yTHAMUKIONeHTAaH 


TaéOamuna 
KOHCTaHTbI IMC- HM TpaHC-H30MepoB MOJIYYeHHbIX YIrJIeBOLOPOAOB 


: 20 bad 
TT? xuir., oC MRD 2a 
& sas es On 
g = ose 2. ae 
a > es 20 Sew fi g2dnading 28 ane 
, Yraesonxopor npu Bo Wp) Up 4 4 Hook: 
A 2. [20mm] 3& Hain. | pba. | 2° 8 
et BS of Ga 
& ae 2s fa ae 
{a |1-9THI-2-4-mponua- | Tpanc-| 72,9 | 170,8 | 1,43387 | 1,4317 | 0,7898 | 0,7857 | 46,22 82,7 
WHKIONeHTAH 46,18 
6 |Tor xe IHC- 77,4 | 176,4 | 1,43891 | 1,4374 | 0,8008 | 0,7965 | 46,08 12 
2a \{-sTH-2-4-OyTHNI- | Tpauc-| 91,0 193,0) 1,4376 | 1,4854 | 0,7950 | 0,7913 | 50,90 81,0: 
WHKONeHTAaH 50,80 
6 |Tor xe IlHc- 95,3 | 198,14 | 1,4426 | 1,4404 | 0,8054 | 0,8047 | 50,75 13,8 
3a |1,2-nH-4-6yTHAHK- | 1panc- | 122,6 | 231,4 14,4427 | 1,4409 | 0,8028 | 0,7993 | 60,18 80,9 
sONeHTaH } 60,08 
6 |Tor xe 1uc- {25,4 234,5 1,4467 | 1,4449 | 0,8411 0, 8077 | 60,03 15,6 


IIpumeuaunue. I. Tpanc-1,2-qu-a-6yrummuksonentan (Ne 3a) umeer tT. nm. —62,7 
TeMIlepaTypa MlaBJIeHHA, MepecuHTaHHaA Ha HYyJeBy!IO MpvMecb, 
99,75%. Bee octaubHble yrJieBOLoposbl, a TakxKe 


62,55°, 


CTeMeHb 
wHc-1 ,2-14-H-6yTHIMMKJIONeHTaH, cTeKs 


YHCTOT 


rotca. II. Jina No 1. Hatigeno %: (Ne ta) C 85,53; 85,53; H 14,20; 14,18; (Ne 1 
C 85,02; 85,56; H 14,23; 14,14. CypHo9. Baruncneno %: C 85,63; H 14,37. Jina Ne 
Hatiqeno %: (Ne 2a) C 85,58; 85,54; H 14,30; 14,30; (Ne 26) C 85,91; 85,86; H 14,3 


14,40. CiH22. Berancneno %: C 85,63; H 14,37. Ta Ne 3. Haligeno % (Ne 3a) C 85,84 
30) 5G So, d+ pool Pie lae Oa ein Graliogs 


80,73; H 414,16; 14,418; (N 


C 85,63; H 14,37. 


* Tlepecuer npov3BefeH To Ta6sumam (1). 


Buryncseno % 


Crepeou30MepaM ¢ OTHOCHTeIbHO Ooee BHICOKUMH TeMNepaTypoH KUMeHHA,. 
CaSaTCJIEM MPCIOMIICHHA HW IVIOTHOCTbIO UM MeHbINeH MOeKYAApPHOH pedpak- 
‘HM UpHMMCaHa, CorlacHoO npaButy AyBepca — Cxuta, Wuc-Kondurypanns. 
JaHHOU paOoTe WHC- H TpaHC-H30MepbI ObWIH NOMyUeHBI B  COOTHOMeHUAX 
mero.) 10791 6,7) lina TpaHe-1,2-nn-4-OyTHIMMKIONeHTaHa ompeyenena 
imepaTypa KpucTalwM3allun uM cTeneHb uH- 
Tb, OKa3aBliaAca paBHo 99,75% (}%). Jina ae 
>- | ,2-1H-H-OYTHIIIMKIONeHTaHa, IWC- H TpaHc- G 
mepoB = |-sTHI-2-A-OyTHILMKIONeHTaHa =o 
THJI-2-A-TIPONWIMMKIONeHTaHa TeMMepaTypbI | di 
ACTANJIM3auWH HE MOrIH ObITb OmpeyemeHst, 

a) 


TOMY YTO STH YIVIeBOROpONb! MpH OxaxKe- , “ 

A CTeKJIYIOTCA. Z. 

TlonyuenHpie Hamu JaHHble, KaK 9TO BUHO ee 
puc. 2, NOZTBeEpAaloT HM AOMOMHAIOT pesysb- Cs Fal ee mae 6B 
bt 6. A. Kasancxoro u A. JI. JIu6epmana c Yucno amomob ( ——— 


‘p. (7°), KoTOpple NoKa3aH, 4TO pa3sHocTH 
mMepaTyp KHMeHHA H3BeCTHBIX NO HacTosmmero P#C-: 2. Msmenenne At gus 1,2-an- 
aJIKHYJIMAKJIONCHTAHOB B 3a€BHCHMO- 
-MCHH CTCPCOHSOMCPHBIX AMAIKWUMKMOAIKA- cry or uncna aToMoR yrepona B 
3 HAxXOJATCHA B JIMHEHHOH 3aBHCHMOCTH OT UHC- MouleKyJle. @ — yrueBOXOporbl, m0- 
—aTOMOB yrviepoyqa B MmoOuleKyse. PasHocTu JYYeHHbIe B aHHOH padote 
mepaTyp KHIMCHHA CHHTC3HPOBaHHbIx Hamu 
*PEOH3OMEPOB XOPOIMO yKJabIBAIOTCA B STY 3aBHCHMOCTb, OTKYMa culemyer, 
>) 1,2-nuankunuMKIONeHTaHB! cocTaBa CypHe — CysHeg O2KHbI NOWUH- 
— mpapusy AyBepca — Cxuta. Takum o6pa30M, KOH(Hrypaluu, KOTO- 
€ MbI IIPHNHCaH MOJYYeHHBIM B JaHHOH pa6oTe CTepeCOH3O0MePHBIM yrvIeBO- 
)ONaM, MOMKHO CUHTATh MpaBHJIbHbIMH. : 


_ Mockospckul rocyfapcTBeHHbIi yHuBepcuTeT Jloctynua0 
um. M. B. Jlomonocopa 10 VII 1958 
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Jlokxnagm Axkagemun nayr CCCP 
1958. Tom 123, Ne 6 


PH3HYECKAA XHMH 


B. B. AHJ[PEEBA u B. H. KA3APHH 


BJIMAHHE WOHOB YETbIPEXBAJIEHTHOrO THTAHA 
HA 3JIEKTPOXHMUYECKME CBOMCTBA VW KOPPO3SHOHHOE 
MNOBEQEHWE THTAHA 


(IT pedcmaeaeno axademuxom A. H. Ppymnunoim 25 VIT 1959) 


O BAMAHHM MOHHOrO cocTaBa 3JI€KTPOJIHTa Ha KOPpO3HOHHYIO CTOUKOC 
‘W 3JICKTPOXHMHYeCKHE CBOLCTBa THTaHa WMeeTCA HeECKObKO paOor (}~*). YE 
3bIBaIOT, YTO B paCTBOPax CepHOH WH COJAHOM KHCJIOT B IIPHCyTCTBHU ett | 
KaTHOHOB, TakuX Kak Cu?t, Pt*t, Au’+, Fe®+, Al?+ wT. 2., KOpposua TUTa 
pe3KO CHH2KaeTCA MO CpaBHeHHIO C TEM 2Ke pacTBOPaMH, HO He COfep Kalu 
yKa3aHHbIX MOHOB. 3aMeIeHHe B CKOPOCTH KOPpO3HH OObDACHAIOT acopoOun 
MOBEPXHOCTbIO THTaHa 3THX HOHOB C MOcMeLyIolleH HX YaCTHYHOH XemMOcopOune 

YcTOHYMBOCTh THTaHa KaK B aTMOC(PepHbIX YCJIOBHAX, TaK HW B X%UAKUX C| 
ax O6ycuOBIeHa O6pa3s0BaHHeM Ha erO MOBePXHOCTH IJICHOK Pa3JIHUHOTO 7 
na. [1o-BHAMMOMY, BO MHOTHX CJIyyaAx 3TOH 3all[MTHOM MWICHKOM ABJIAeTCA J 
OKUCb THTaHa. OTO coeqHHeHHe XapakTepHsyeTCA: HepaCTBOPHMOCTHIO B OOs 
IIHHCTBE 3JICKTPOJIHTOB; TOJIYMPOBOXHHKOBbIMH CBOHCTBAaMH H TpyHOH Be 
-CTaHaBJIMBaeMOCTbIO (JIMIIb CHJIbHbIM BOCCTAHOBUTeCJIAMH) JO HH3IUMX OKHCJ 

ToumjHHa «eCTeCTBeEHHOH» MICHKH Ha THTaHe, MOJTyYeHHOM IlyTeM Ucna 
HHA erO B BbICOKOM BaKYYMe H KOHJeHCHPOBaHHeM H3 apoB Ha CTeKJIO, Hae 
peHHaad C MOMOMIbIO OMTHYECKOTO NOJAPH3alNOHHOTO meTosa (°~*), COCTaBU 
B Ha¥aJIbHbI MOMECHT HeMOcpesCTBeHHOrO COMPHKOCHOBeHHA UHCTOM MOBEF 
HOCTH THTAHa C aTMOciepoH BO3sqyxa 12—25 A. Bo Bpemenu Haduoqacs 
JlaibHenmmMu pocr. Ilo qocTHxKeHHH Yepe3 75 THEN TOMIMHbI NOpAaKa 50—de 
MIeHKa IpakTHyecKH mMepectaBaa pactTu. IIpomecc cbopMHpoBaHHA MOBe} 
HOCTHOH IWICHKH Ha THTaHe B aTMOcdepe OObINHOrO BO3Lyxa, T0-BUMMO} 
CBA3aH C ee rufpaTauwen. «EcTrecTBeHHaA» MWWIeHKa Ha THTaHe Ipospayna, | 
BHIMMa (JaxKe BOOPY?KeHHBIM Tvla30M), KOMMakTHa H, KpOMe Toro, OO/azé 
XOPOIWHMH ajlre3HOHHbIMH CBOMCTBaMH. Oua OGsayaeT BbICOKHMU ee 
-CBOHCTBAMH, TaK Kak Mponecchl Audpy3uH B WIeHKe upesBblualiHO 3ameel 
TommaHa MWIeHKH He lpeBpiuata 55 A mocae ocraTOuHO AMTebHOrO cps 
XpaHeHHa OOpasnoB (OKONO 3 smeT) B aTMocdepe Bosmyxa (45—50% ornor 
T@IbHOH BNaKHOCTH). B Tex 2Ke YCOBHAX xpaHeHHA OOpasiibl 2KeNe3a H Ma 
ObLIM CIJIOLWIb MOKPbITHI! MpOAykKTaMH KOpposHu. M3 HaGsm0LeHuli -KOppog 
M3BECTHBI (aKTbl YBeJIMUCHHA XHMMYECKOM CTOMKOCTH Hep2xaBelollux cal} 
XpOMa, aJIKOMHHHA HW Apyrux Tak HasbIBaeMbIxX CaMOMaCCHBUPYIOWUXCA MeT\ 
-JIOB WIM CMIaBOB, CCIM MX BbIepxKaTb B aTMOCcdepe BO3AyxXa HIM KMCOpC 
B TCYCHHE ONpPeeeHHOrO BpemMeHH. TO xe ABJICHHE HMECT MECTO MH JIA THTA! 
Ecmw THTaH TOTYAC NOCAe NOMMPOBKH WIM TpaBJIeCHHA MOABeprHyTb BOs, 
‘cTBMio 40% pactTBopa CepHOli KUCJObI, TO AKTHBAILHA erO MPOMCXOAUT B TeueH 
HECKOJIBKHX C€KYH], HO €CJIH THTAH BbIepxKaH JVIMTeIbHOe BPeMA Ha BOB! 
-AKTHBaUMA THTaHa HacTyNaeT MpHMepHoO uepes 2 yaca. 

Hae HHTeCPecOBal BONPOC, ABIACTCH JIM MPHYHHOH MOBLILNeHHA KOpPpO3sH| 
HOH CTOHKOCTH THTaHa YBeIMYCHHE TOJMIHHbI MOBepXHOCTHOM MIeHKH. Onl 
YeCKHM METOJIOM H3MCPHTb TOMLIMHY OOpasyloulelica Ha THTAHe BO BpemaA M10, 
POBKH INWICHKM He MpeCTaBJIAeTCH BOSMOXMKHBIM, TAK KAK He€H3BeECTHbI HCXOL 
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1aNCHHA ONTHYCCKHX NOCTOAHHbIX JIA YHCTOM NOBepxHOcTH THTaHa. B .aHHOM 
ly¥a€ MbI MOMIM MpOCIeJHTb TOMbKO YBeNMYeCHHE TONUMHbI yxKe HMeIOMelCHA 
4 THTAHE IWICHKH, YCJIOBHO MIPpHHHMas 3a HCXOMHbIe 3HAaYeHHA ONTHYeCKHX 
ICTOAHHBIX MOJYYCHHBIC HEMOCpeACTBEHHO TOCI€ MOWHPOBKH THTaHa. JlaH- 
Ie NOKAsaIH, YTO B TeyeHHe 180 AHel yBeNMueHHe TOMNIMHEI WIeHKH Mpo- 
SOUWIO TOIbKO Ha 17—22 A. Takum oOpas3om, mporecc tbopmupoBaHua ecre- 
BCHHOH OKHCHOM IWI€HKH Ha THTaHe BO BPeMeHHM IIPOHCXOJMT B OCHOBHOM He 
1 cueT pocta IWICHKH B TOJIMMHY, a, MO-BHXMMOMY, 3a CueT yMeHbIeHHS Je- 
CKTOB B PellleTKe ero OKNCUa. 

Tlonyckast, 4TO BbICOKad KOPpO3MOHHad cTOlKOCTh THTaHa OOycOBMeHAa 
AJIMUHEM Ha €fO MOBEPXHOCTH 3aU[MTHOH MWICHKH JBYOKMCH THTaHa, pacTBO- 
AMOCTb KOTOPOH B CepHOH HM COMAHOH KUCIOTAaX upesBbIuaiiHO Mava (8) (B co- 
AHOH KUCJOTe pacTBOpHMOCTH TiO, HecKOMbKO BbIIMe, YEM B CepHOli), MOxHO 
IO MPeANONORKUTb, YTO CCIM B PaCTBOP CepHOH HIM COMAHOM KHCIOTHI 106a- 
iTb COOTBETCTBYIOMCE KOJIHYCCTBO HOHOB YeTHIPeXBaJICHTHOFO THTaHa, TO, B CO- 
(BETCTBHH C 3€KOHOM J[eHCTBYIOUIMX MaCC, MOXKHO CO3aTb B pacTBOpe Takoe 
ABHOBeCHe, MPH KOTOPOM KOppO3HH THTaHa MpakTHyecKH HaGwJIOLaTbeA He 
yer. YCNOBHE paBHOBecHA OyeT HMETb BUI 
| MMOs 2HESO, = T? (SOp,+ 28,0 
um | 

TiO, + 4H+ => Tit + 2H,O 
pee) Pe lesaihs 


| Uceneqopanva MpOBOWIMCb B pacTBOpax CONAHOH UH CepHow Kucmor. IJo- 
VUCHHbIE Pe3YJIbTAaTbI NOKAa3aJIM, YTO KONMUeCTBO Ti*t+, HeOOxOAUMOe WIA MOA- 
2pxKaHHA THTaHa B NaCCHBHOM COCTOAHHH, 3aBH- 

T OT KOHI[CHTPalluH KUCNOTHI HU OT Temmepatyppr = &/”" 4% 


@. 


acTBopa. ZO 
Ha puc. | noka3aHa 3aBHCHMOCTb CkKOpocrTiH ‘00 
RG ee 
o B00 € 5 
Uy ° 
: oa = 26 
8 ay 20 S at ae 
S 6B S 
Q 6 $ 
$ 0 
= ES 
a 2 S 
S & 2 
aid iS 
S 4 10 
0 Xsdeeester -2 0 Le 
Sarasin OU tka ahd 102 G04 006 008 
USES Konuenmpauun uona Vi** 
Puc. 1. 3aBucHMOcTb CKOpocTH KOp- Puc. 2. Bavanve KOHeHTpanHH 
po3sMad THTaHa OT  KOHIWeHTpallHH HoHoB Ti*t (mo.1/s1) B 40% pac- 
Tit+- 10 2(mon/m) mpu 40°. a— B20%,. TBOPe CePHOH KHCJIOTbI Ha CKO- 
HCl, 6—3B 36% HCl, ¢—s 40% PpOCTb KOppoO3HH THTaHa B 3aBH- 
H2SO4 CHMOCTH OT TeMilepaTypbl pac- 
s tBopa. a— 20°, 6 —40°, e— 
60°, e— 100° 


Oppo3sHH THTAaHa (MOJlyYeHHOrO HOMMHbIM MeTOJOM, YHCTOTOK 99,87) OT KOH- 
suTpauuu Titt B 20 4 36% pacTBopax COAHOH KHCIOTHI HB 40% pacTBope 
PPHOH KHCJIOTHI. 

Be co CKOpOCTH KOppO3HH THTaHa B pacTBope 40% H,SO, or KOH- 
sHTpauuu Ti*t uw oT TemiepaTypbl pacTBopoB moka3aHa Ha pues 2. B 40% 
acTBOpe cepHol KHcOTHIMpH 20u 60° RocraToUHO 0,015 mon/a Ti** Aa coxpa- 
3A THTaHa B WaCCHBHOM COCTOAHHH; Mp MOBbILICHHM TeMMepaTypbl pacTBO- 
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pa mo 100° rpe6opanoch yxe 0,1'mou/a Ti**. B pacTBopax COAHO poe 
BcelcTBHe Gombe pacrBopumocTH TiO, TpeOoBawlocb 6oee BbICOKOe cOsefl 
sane Ti**t (puc. 1 u 2). | 

Vismepenue aviekTpowHoro MoTeHiHayia BO BPeMCHH | IIpH norpykeHHH ah 
pasa THTaHa (HemocpeyCTBeHHO NocNe 3auncTKH) B 40% pacTBop cepHOH KH 
COTE MOKasalo Nporpeccupyroulee AKTHBUPOBAHHe THTAHa, MPH STOM MOTeH 


Wall wpuoOperan ycToHuupoe 3HayeHHe, paB- f 
Hoe — 0,38. BmpucyTcTBHH B TOM 2Ke pacTBOpe 2 
0,067 mon/n Ti**+ norenuvar pe3kO CMeLLaJICA d 
-04 
6 ws -G2 
i 
cee es x 
S92 © +92 
= iil S 
S +04 
Suey 
x= 
S hes {0 
S Ug id (majfem?) +h 
S+92 : 
7 : +90 
Puc. 3. M3mMeHeHve noTeHyHasia THTaHa B Puc. 4 Tlomspw3anvonHpie KpE 
3aBHCHMOCTH OT IJIOTHOCTH KaTOAHOPO TO- Bble JIA THTaHa B 40% pacrTBOE 
Ka Ww TeMMepatypbht B 40% pacTBope CepHOH KHCJIOTbI C 00aBKG 
CepHOH KHCJIOTHI Cc ZoOaBKol 0,14 mow/m 0,14 mon/a Tit* THTaHa. a — 40 
vona Tit**t, a—40°, 6 —80°, e—100° 6 — 60 


ot — 0,22 no +0,1B yxe B nepBble cekyHbl moce morpyxeHua. Janu 
Hefimiee mpeObIBaHHe THTaHa B paCTBOpe cMmeLlaO NOTeHWMal B OONACTI 
MOJO*KHTCIbHBIX 3HaYeHHH 10 + 0,2 B, 4TO yKa3bIBaO Ha Mporecc copmupe 
BaHHA H YCHJICHHA 3allMTHbIX CBOHCTB MOBePXHOCTHOH MJIeHKH. 

B 40% pacTBope cepHol KHCNOTEI (6e3 ROGaBNeHHA B pacTBop Ti**) mph 
KOMHaTHOH TemmepaType pacTBOpeHve THTaHa HayMHaeTCH MpHMepHO yepe 
2 yaca; MpH 9TOM MOTeHWMall MOCTeEMeHHO CMElaeTCH K OTPHUaTebHbIM 3Hé 
YeHHAM; IIpH HaJlO%wKeHHH KaTOAHOrTO TOKa, paBHoro 10 pa/cm?, aKkTHBallyl 
HacTyMaJia MrHOBeHHO. B Tex 2%Ke CaMbIX YCJIOBHAX, HO B NpMCyTCTBHH B pat 
TBope Ti** (B KommuecTBe 0,14 Mon/n) akTHBallMA THTaHa CHJIbHO 3aTpyIHsAsacH 
TpeOoBaloch yxe OKONO 200 pra/cm? (mp 40°), uTOo6bI MepeBecTH THTaH M3 Nad 
CHBHOrO COCTOAHHA B aKTHBHOe, NpHyeM NPM NMOBbILICHHH TemMepaTypbl 7 
100° akTuBallHaA THTaHa MpOHCXOAMT TOMFKO MpH KaTOAHOH MMOTHOCTH TOK 
oxo0 800 pa/cm?; TaxuM O6pa30M, HeCMOTpa Ha NOBBbILIeHHe TemnepaTypy 
aKTHBalMA ‘THTAHA B STHX YCIOBHAX He OOeruaeTcA (pHc. 3), a Hacbopoy 
3aTpyWHAeTCA. 

TlonipH3alvOHHble KPMBbIe, CHATbIE Ha THTaHe B 40% pacTBope cepHo! 
KMCJIOTbI B mpHcyTcTBHH 0,14 mov/n Ti** mpu 40 u 60° (puc. 4), noKasprBaroy 
uTO Ha THTaHe Noce akTHBallMnH HaOmofaeTca BbIAeeHHe BOOPONa, KOTOPE 
He MpekpamlaeTcA HW MPH NOJHOM CHATHH KaTOMHOFO ToKa, T. e. THTAH He Mad 
CHBHpyeTcA, eCJIH OH MO KaKOH-sIHOO NPHYNHE CTAHOBHTCA AKTHBHbIM. Hauan 
Hb XO KaTOAHbIX M AaHOJHbIX KPMBbIX (OT noTeHuMasa + 0,2 B) yKasbiBa 
Ha CYLUI€CTBOBAHHE OKHCJIMTeJIbHO-BCCCTAHOBHTCIbHBIX Mpoteccos. I]pu nm 
TeHyHare ~ +0,04 B uM OTpullaTenbHee, MO-BHAHMOMY, HM€eT MECTO BOCCT 
HOBeHHe HOHOB Ti** no Ti**, Tak Kak SeKTPONUT y IeEKTpOLa OKpalwMBae 
ca B PuONeTOBLIN WBeT. PeskaAd aHOJHaA NONApUsalMA HaOmoaerca upu J 
CTHKCHHH mMoTeHinana ~ +0,7 B. | 

Ha OCHOBaHHM M3s102%KeCHHOTO CTaHOBHTCA NMOHATHBIM, MOYeMY COAHOKH 
JIbIC TPaBHJIbHbI€ PaCTBOPbI JIA THTaHa, COMepxKaUlNe axe TakHe CHJIbHb 
AKTHBATOPbI, KaK PTOPHCTOBOMOPOAHbIe COEIMHEHHA, B Mpomecce pa6orbi cT 
HOBATCA BC€ MCHCe H MCHC AKTHBHBIMH, H, HaKOHEL, KOra cosepxaHHe B pac 
TBOPe THTAHA MPEBbICHT ONpPeeCHHbIE KORMYECTBA, TPaBJICHHA THTaHa MpakT 
weCkH He mponcxoyuT. J[e10 B TOM, YTO THTAH MepexOHT B pacTBOp BHavaae 
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“BHIMMOMY, B Be JByxBayeHTHOrO uoHa. Ip HaM4MH B pacTBOpe OKUCIH- 
1M, Kak Hampumep, pacTBOpeHHOrO KHCMOpONa, BeeACTBHe SoNbIUOrO cpor- 
3a THTaHa K KUCNOPOAy TBYXBaJICHTHbIMi HOH THTaHa TepseT SIEKTPOLbI, OKHC- 
ACb CHayala No Ti**, a 3atem no Ti** no cxeme 


Ti?+ — e— Ti8+ —e— Ti+, 


vcnenue THTaHa JO Ti*” nponcxo_uT 3HaunTeNnbHO MedieHHee, vem Jo Ti*, 
MM H OObACHACTCA, TO COMAHOKHCIIBIC PacTBOPHI [WIA TPaBMeHUA THTaHAa, 
Tepxkamie yxxKe AOcTaTOUHCe KOMMUECTBO PaCTBOPeHHOTO TUTaHa, Mp cTosA- 
M Ha BO3yxe MOCTeNeHHO TepsIOT CBOIO aKTHBHOCTb. IJo mepe Toro Kak KO- 
yecTBO HOHOB Ti** BcuefcTBHe OKHCIeCHHA YBeMUMBaeTCH, aKTHBHOCTb 
‘TBOpa, eCTeCTBCHHO, YyMeHBbIUAaeTCA. 


: 


Vuctuty? dusuyeckoi xumun Tlocrynuso 
Axkayemuu Hayk CCCP 21 VII 1958 


UMTHPOBAHHAA JIUTEPATYPA 
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Jloknann Akagemuu nayrx CCCP 
1958. Tom 123, Ns 6 


PH3SHYECKAA XHMh 


E. I. AHJIPEEBA, E. E. CEFAJIOBA u‘E. E. BOJIbIHEL 


BJIMAHHE XJIOPHCTOFO KAJIbYLMA HA MPOWECCHI 
CTPYKTYPOOBPA3SOBAHHSA B BOJHbIX CYCIIEH3SHAX; 
TPEXKAJIBUMEBOrO AJIIOMHHATA 


(ITpedcmasaeno axademuxom I]. A, Pe6undepom 4 VIII 1958) 


MexaHu3M BJIMAHHA XJIOPHCTOrO KaJIblUMA Ha Mpoleccbl CXBaTbIBaHHA 
TBePpeHHA WeMeHTa, HECMOTpA Ha MHorounceHHble HUCceqOBaHHA ('), OKO 
yaTeIbHO He BbIACHeH. PaAqOM aBTOPOB O50 MOKa3aHO, YTO XJIOPHCTdIa Kau 
WH BCTYMaeT B XHMM4eCKOe B3aHMOCHCTBHE C aJIKOMHHaTHOH COCTaBJIAIOW 
WeMeCHTHOTO KJIMHKepa B Mpouecce TruApaTawuuH c OOpa3s0BaHHeM THApOxJc 
aJIIOMH Hata Kasibuua (*). OWHakO O MoceqHero BPpeMeHH OCTaeTCA HEBbIACHE 
HbIM, KaK BJIMACT BO3HHKHOBeHHe 3TOFO COeCHHCHHA Ha HauvaJIbHy1o CTal 
MpOlweccoB CTpyKTypoodpa30BaHHa. | 

Bbwi0 BbICKa3aHO MpeAMOOKEHHE, YTO 9TO BIMAAHE CBA3AHO C XHMHUECCK! 
JMCneprHpoBaHHeM TBepPHOH (a3sbl BCeACTBHE BOSHHKAIONLUX pH OOpasoBaHk 
THApOxOpaOMHHaTa pacTArMBaroulNx HanpaAxeHun (3). J,ucneprupoBa 
*wKe YCKOPAeT CXBaTbIBAaHHe WH TBePAeHHe BCJeACTBHe BO3pPacTaHHA oan 
HOBepXHOCTH WemMeHTa. OgHakO BDA JIM MOXHO MOJlaraTb, 4TO AUCH 
THPOBaHHe ABJIACTCA CJHHCTBCHHOH MPH4HHOH TakOro pe3KOrO yCKOpeHHA Ti! 
WeCCOB CXBaTbIBaHHA WH TBEPACHHA, KaKOe HaGwOLaeTcA Mp BBEAeHHH OCTaT: 
HO OOJIbIIHX 4OOaBOK XJOpucTorO Kabuua. Kpome Toro, OHO He OObACHS 
moyemy B MIPHCyTCTBHM MaJIbIX H CpeAHHX MO BeIH4HHE OOaBOK XJOpHcT 
KaJIbIMA HaOmiofaercA He ycCkOpeHue, a HaOOopoT, 3ameqedHve mporec 
CXBaTbIBaHHa. 

J\1A BbIACHCHHA MCXa@HH3Ma BJIMAHHA XJIOPHCTOrO KaJIbILMA Ha MOPTMAHE 
MeHT IIpexe BCerO HEOOXOAUMO H3YYATb ero BIMAHHE Ha Mporecchl cy 

| 


oOpa3s0BaHHA B CYCIe€H3HAX TPeXKalbyweBoro amioMuHaTa (C;A) — nHaEK 
WyaslbHOro MMHepasia WeMeHTHOrO KJIMHKepa, ONpewenaiomero xXapaKTep & 
WeCCOB CTPyKTYpOOOpa3s0BaHHA Ha MepBbIX |sTaMax B3aHMOJelCTBUA ILeMe: 
€ BogoH. C sTOH Wemb1o Oba HCCEOBaHa KHHETHKa CTPYKTYpooOpa3zo0BaHHA 
XMMHYeECKOrO B3aHMOMeHCTBHA B cycneH3Hax CsA u ero rugpata CsA «| 
(3CaO + AlzOs - 6H2O), sarBopeHHbIx pacTBOopaMH XJIOpucTOrO Kaba Pp 
JIMUHBIX KOHILCHTpaluit. 

OnbiT MoKa3as, YTO LIA MOMOOHOrO pola UCCMeEAOBAHUi HaMOomee palluona. 
HbIM ABJIA€TCA MPHMeHeHHe CMeceH, COMepxKauAXx OT 2 Zo 10% Baxymero u 9 
90% wHepTHOrO HanOmHuTeIa — MOMOTOrO KBapleBoro MecKa WIM Kasil 
(*). Ws sTHx cmeceii usroToBAJIMCh KOHICHTpHpOBaHHbIe cycnen3uH my 
HPONHTKH COOTBETCTBYIONeH CMECH, YTO MpeLOTBPallalO BOZMOKHOCTh paspy 
HUA KPHCTAIIM3aHOHHOH CTPYKTYPbI, BOSHUKaIOUeli B CycreH3HM Cpa3y M0 
ee 3aTBOPeHHA. OOpasi{bl COXpaHAIMCh Ha BOLO H Ha COOTBETCTBYIONHMH Pp 
TBOpaMH XJIOpHcToro Kasbiua. []pomecch! crpyKTypooOpasopanusa B cycH 
3HAX XaPaKTePH30BaJIMCb KMHETHKOM HapacTaHuA MlacTH4ecKOl MpouHOcTH 
PesyJIbTaTbI 9THX OMBITOB TipeAcTaBeHb! Ha puc. 1—3. 

KoneyHoe KOIMUeCTBO CBASAHHOTO XMOpHcTOrO KambuUNA (puc. 1) OfMHAaK 
BO BC€X HMCCJI€NOBAHHbIX CyCcneH3HAxX HW cocTaBAsaeT 0,75 mon CaCle nal mM 
CsA. Peutrexorpaduyeckue u Tepmorpaduyeckue UcceqOBaHHA MOKasasn, 
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 BCEX CYCMCHSHAX, B KOTOPbIX KOJIMYECTBO XJIOPHCTOTO Kaba LOcTAaTOUHO 
A CBASBIBAHHA BCero C3A mM ero ruspata, OOpasyerca OHO U TO xe coeqHHe- 
te. JleOaerpammet u Tepmorpammst oOpasyrouleroca mpoLyKTa COOTBETCTBYIOT 
M, KOTOpbl€ MPUBOAATCA B MMTepaType IA MOHOXNOpUAHON (pOpMbI rupoxsop- 
TOMHHAaTa HW KOTOPbIe Take ObWIH HAMM MOsYyUeHbI JWIA THApOxOpasoMuHatTa 
JIbIMA, CHHTESMPOBaHHOrO 10 MeToquKe Pope (2). 

_ Kunermka xumnueckoro cBa3binannia XJIOPHCTOTO KaJIbUHA CHIbHO 3aBHCUT 
| cocTaBa CYCI€H3HH HM OCOO€HHO OT KOHWeHTpallMu pacTBOpoB XJIOPHCTOrO 
WIbIHaA. B cycnen3uax rulpoamioMMHaTa xumuuecKoe B3aMMOJeHCTBHe CHavaa 
\eT MCANCHHee, YeM B CycneHsHH CsA, BcnencTBHe MeHbIIeH pacTBOpHMOcTH 


2 CaCl, /e CA 


Galle aula lgaelia els 
TAD Se LGEE Malet O ph 16 


MUHA 4ae. cym mMeC 
TT ——. 


Puc. 1. Kunetuka xuMuuecKoro CBA3bIBaHHA XJIOPHc- 
TOO KaJIbUHA B CYCICH8HAX TPeXKAaJIbILMeBOTO aVIIO- 
MHHaTa HM ero WWeCTHBOMHOrO THApaTa, comeprxKallnx 
3% CsA + 97% ToHKOMOsOTOrO KBaptleBoro mecka -+ 
+35 Mul pacTBopa XslopucToro KasIbuua Ha 100 r cyxor 
ie emecu (A) u 4,2 % CsA-aq + 95,8% ToHKOMoOTOrO 
KBapleBoro mecKa-+ 33 MM” pacTBOpa x,lopucToro 
Kabuua Ha 100 r cyxoH cmecu (B). 1—O0,31 N 
| pacrBop CaClz,, n=0,5 (A); 2— 1,58 N, n=2,5 (A); 
8—6,35 N, n=10 (A); 4—0,31 N,n=0,47 (B); 
§ —1,58 N, n=2,35 (B); 6—3,17 N, n=4,7 (B); 
7 — 6,34 N, n=9,4 (B) 


OO) OO eo 
“s 


SHbIUeH CKOPOCTH paCTBOpeHHA THpaTa MO CpaBHEeHHIO C Oe3BOHbIM COeIHHE- 
iem (°), HO 3aTeM CKOPOCTb CBASbIBAHHA BO3pacTaeT HM BO BCeX CJly¥aHxX KO BTO- 
IM CYTKAM y2Ke 3aKaHUNBaeTCA MOMHOCTHIO. B cycneH3suax CsA, B KOTOpBIX, 
JIEJCTBHe GONbWOH CKOpOcTH pacTBOpeHuA CsA H ero MOBbILIeCHHOM pacTBOpH- 
ICTH, MOFYT BOSHUKaTb Oosee BLICOKHE MePeCbILeHHA MO OTHOMCHHIO K THApo- 
lOpaJIOMUHATY KaJIbUMA, OOpasoBaHHe FHpOxMOpaIOMHHAaTa CHaYyasla Mpo- 
KaeT OUCHb ObICTPO, HO 3aTeM IpH cpeHUX OOaBKax CaCle mpotecc 3amez- 
7eTCA U, HalpuMep, B CyCMeH3HAxX C MONeKYMAPHbIM OTHOWeHHeM CaCle K 
A(n); papupim 2, 5, 3akaHuMBaeTca TOKO yepes 5—10cyTox. [lo ananoruu c yc- 
BHAMH OOpasoBaHuA ruApocybpoatioMuHata (”) STO MOXKHO OOBACHHTb TOP- 
SAINUM BJIMAHH€M MUKPOKPHCTaJIHKOB YTHApOX/OpaJIOMHHAaTa, BO3SHHMKINHX 
JM BbICOKHX TepecbieHHAX HM OOPas0BaBLIMX 3aMTHbIe MWICHKH Ha MOBepx- 
CTH UCXOMHbIX YacTH C3A, uTO 3ameyiaeT Hx pacTBopeHne. B cycneHsusx CsA, 
TBOPCHHDIX BbICOKOKOHICHTPHPOBaHHBIMH pacTBOpaMM XJOPHCTOrO KavIbIlMsA 

1053 


(n = 5 u 10), o6pasopanue ruApoxmopasiOMHHaTa MpOTeKaer ype3BbIyalHO Obl 
pO H MOUTH MOMHOCTbIO 3AKAHYHBACTCA YKE YEPES 30 MHH. | 

Oco6eHHOCTH KHHeTHKM B3aMMOselicTBHA CsA uM ero rupata C XJLOPHCT 
KAJIbIMeM OMpeeiAIoT HW OCOOeCHHOCTH IMNPOIeCccOB CTpyKTy pooOpa30BaHA 
MpoTekalowux B ITHX CycieHsHAx (PHC. 2u 3). XOTA BO BCexX CYCNeH3HAX, B K 
TOpEIx n=l, KOMYeCTBO OOpasoBaBUerocA THApOxMOpasoMUHaTa oMHaKO 
MPpOu“HOCTh BOSHMKAIOWIUX CTPyKTyp TBepAeHHA pasM4Ha, TO ykas3bipaeT | 
CHJIbHY10 3aBHCHMOCTb MpOUHOCTH KPHCTAIIM3alMOHHOM CTPyKTYPbI OT yCJIOBk 
ee O6pa30BaHHaA. 


Al fom? 


1 


lg Tsun.) ———— 


| Aint en ee cee 
GS tye HUEY he W218 DROS Pens 
: MUH. yae cym. mec 


Puc. 2. Kunetuka cTpykTypooOpa3oBaHua B cycmeH- 
3HAX TPeXKaJIbUMeBOrO aJIOMHHAaTAa, COsepKamx 3% 
CsA-+ 97% ToHKOMOsOTOrO KBapueBoro MecKa +39 MJ 
pacTBopa xJopucToro KasIbunA Ha 100 r cyxol cmecu. 
1—H,0; 2—0,31 N pactsop CaCle, n=0,5; 3 — 
AOS UN i= 2,0) 4— 3,17 N, n=5,0: 
5 — 6,34 N, n = 10,0 


B cycneu3uax CsA, cofepxxalmlux Masble OOaBKH xsOpHcToro Kan 
(n<1), HapacTaHMe NpOYHOCTH NpoOMOMKaeTcA WH MOCMe CBA3bIBAHHA BCero XJ 
pucToro KaJIbIHaA, 4YTO yKa3bIBaeT Ha MOcMeLyroulee BbIKPHCTaJJIM3OBbIBaHH 
rHpOasiioMHvata. OOpa3youlaicA B STOH CyCHeH3HH BHaYalle KpHCTasH3a 
WHOHHad CTPyKTYpa PUApOxMOpaOMUHaTa OOaaeT OUCHb HU3KOH MpOUHOCTbK 
M10-BHJHMOMY, BCJI€ACTBHE CHJIbHOrO H3MCJIbYCHHA KPHCTAWIMKOB rHuApoxsop 
aJIIOMHHaTa, BOSHMKaIOulMX TIpH OOMbLINX MepecbieHHaAXx. SamMejIAloulee BIH 
Hue XJIOPHCTOTO KaJIbIMA Ha Mpowecc cTpyKTypooOpa3soBaHua C3A uv cBoynTC. 
K TOMY, 4TO BMECTO JOCTaTOYHO MpOYHOH KPHCTAaMIM3alHOHHOH CTpyKTypbl ru] 
pOaJIIOMMHaTa B CYCMeH3HAX BO3SHHKaeT HeMpouHad MeIKOKpHCcTaMuecka 
CTpyKTypa rMApoOxsOpaIOMUHaTa, JIerKO pa3pyllaioujaica Mp MexaHHyecKOl 
BOSMeHCTBUH. Takad 2Ke HeMpoOuHad CTPyKTypa BO3HHKAaeT B CYCMeH3HH, Cosef 
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cael OONbUIyIO MOOaBKy xMOpucToro KambuNA (n = 2,5). Ilpounocrp 9roii 
TpykTypb! yepes 3 yaca noce 3aTBOpeHuA cocTaBsAer Bcero 750 T'/cm?, xora 
| STOMY BPeMeCHH peakllMA OOpas0BaHHA THApOxMOpaioMUHaTa yxe Mpouwia 
‘puOmusuTeIbHO Ha 40%. B yabHeliuiem B mporecce Gomee MeWICHHOFO BbIKPH- 
TaJI JIM3OBbIBAHHA THAPOXMOpasIOMHHaTa HW OOpacTaHuA MepBOHAauaJIbHO BOSHUK- 
lero KapKaca (*) MpouHOcTb STO CTpyKTYPpbI MOBbINAeTCA H K KOHILY mpomecca 
Ka3bIBaeTCA Oosee BbICOKOH, 4emM B CycneH3sHH CsA, 3aTBOpeHHOH BOsOM. 


Al fom? 


ac. 3. Kunetuka cTpykTypooOpa30BaHua B cycmeH- 
1AX WCCTHBOLHOPO TpexKaJIbIWeBOrO PHApOaIOMUHAaTA, 
plepKawlux 4,2% CsA-aq + 95,8% ToHKOMosOTOrO 
Sapuesoro nmecka + 33 Mu pacTBopa xJOpucToro Ka.1b- 
4a .Ha100r cyxoi cmecu. /— 0,31 N pactsop CaCle, 
b= 0,47; 2—1,58 N, n = 2,35; 3 —3,17 N, n=4,7; 
4— 6,34 N,n=9,4 


Igt(mutJ—— 4 


pa 
MMH, 4ae. cym. mee. 


SS 


B mpucyTcTBuu OombUuX AOOaBOK xOpHcTOrO KabuUMA (n = 5 u 10), Korga 
[eakKUHA OOpas0BaHHA THAPOXMOpasIOMMHaTa MpoTeKaeT OYeCHb HHTeHCHBHO, 
CyCleH3HAX MPOUCXOAUT ObicTpoe HapacTaHHe MmpouHocTu, KOTOpaA noce 
XCTH2KCHHA MAKCHMAJIbHOrO 3HaYeHHA HayMHaeT CHM xKaTbCA (puc. 2, 4 u J, 
ic. 3, 4). [JayqeHue mpoOuHOcTH CBxA3aHO IIpH STOM CO 3HaYHTeIbHbIM paciuupe- 
4€M CHCTeMbI. YBeHYCHHE OO6beMa 3a CUET PaClIMpeHHA B CycneH3Hax cn =10 
»xoUuT No 20%. 


Kachezpa KonnouqHow XuMuu ‘TToctynuso 
Mockosckoro rocyyapcTBeHHOro yHMBepcuTeTa 10 VII 1958 
um. M. B. Jlomonocopa 


HWHMTHPOBAHHAA JIMTEPATYPA 


» 1A.A. Batxkos, Coop. tp., 5, 1948; B. M. Mocksuu, Jlo6apKu-ycKoputenn 
‘epyenua Getoua, 1938; R. H. Bogue, The Chemistry of Portland Cement, N. Y., 1955. 
IL. S. Wells, J. Res. Nat. Bur. Stand., 1, 4, 951 (1928); J. Foret, Recherches sur 
3; combinaisons entre les sels de calcium et les aluminates de calcium, Paris, 1935; R. N a- 
ken, R. Mosebach, Zs. anorg. u. allgem. Chem., 228, 19 (1936). # IO. A. Cas- 
awua, H. H.Cep6-Cep6uua, Crpont. mpom., 9, 6 (1954); H. H. Cep6-Cep- 
mua, IO. A. Casspunua, Lement, Ne 2,3(1955); H. H. Cep6-Cep6una, 
mV Gapnewna, Bb. G. Ky puna, JAH, 111, Nes, 659 3(1956) Be Ba K wan, 
B. Jiappunosuy, P. E. Jiutepuuosa, Lement, No 3, 7 (1955). * E. E. Cera- 
ipa, E.C.Cloaosbesa, Il. A.Pe6uugZep, TAH, 118, No 1, 134 (1957). 
iE. Ceraaosa, Il. A. Pe6Ouungep, O. H. JiyxkbauHoBa, Becru. MIY, 
1954); Tl. A. Pe6ungep, E. E. Cerasosa, IIpupoga, Ne 12 (1952). 
| Cerasaosa, E.C.ConosppesBa. Il. A.Pe6OuHgep, JAH, 117, No 5, 841 
1957). 7 E. E.Ceraaosa, II. A. Pe6Ouugep, Tes. noKn. 4-H BcecoiosH. kondep. 
) KOMNOWLHOK XuMun, TOnnucn, 1958, ctp. 130. ® Ty IO- xy, tam xe, crp. 133. 
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Jloxnaynmn Akagemun nayr CCCP 
1958. Tom 123, Ne 6 


PH3HYECKAA XHMH| 


B. C. BECEJIOBCKMA u Lf. JI. OPJIEAHCKAA 


KMHETHKA OKMCJIEHHA YPJIEM ASOTHOM KHCJIOTOH 


(ITpedcmaeaeno axademuxom A, A. Crouunckum 24 VI 1958) 


OxkucyleHHe MHHepaIbHbIx yrvielHH B BOQHOH cpese NpefcTaBAeT 3HAYMTEI! 
HbIM HHTepec, TAK KaK OHO HepeAKO MPOHCXOAUT B MCCTOPO*KMeCHHAX WH MPH xp 
HeHHH JOObITOrO yruia. M3yuenne ero MOET ObITh NOMe3HVY TakxKe JIA XapakTé 
PHCTHKH OTHOCHTeIbHOH XHMMUYECKOM AKTHBHOCTH pa3HbIxX yIvleH, B YaCTHOCT 
UX CKJIOHHOCTH K CamoBosropaHnio. [locmeqHee OcoOeHHO BaxKHO OTOMY, 4¥ 
CYIICCTBYIONIHE METOJbI HE BIOHE YROBIETBOPHTeIbHbI. M3 sTHx coOOpakeH 
mo pykopogctBom A. A. CxcuuHcKoro B Wuctutytre ropHoro jena AKajemMy 
Hayk CCCP Oba mpopeyeHa onMcbIBaemas HHxKe paoota. B sTOH paoore B kK: 
YeCTBE OKHCJIHTeIA ObWwla HCMONb30BaHa a30THAA KUCIOTa. Ee pacKHcjeH 
YIIeEM BbIpaxkaeTCA CTeEXHOMeETPHYeCKHM YpaBHeHHeM 


2HNO, = 3(0) + 2NO + H,0. 


PackucyleHHe a30THOH KHCJIOTbI MpOXOANT yepe3 HECKOJIbKO MOCeOBAaTew 
HbIX cTaqHH. IIpu sTOM MpOMexYyTOUHbIe NpPOAYKTbI paCKHCJICHHA HMEIOT 3H4 
YHTEJIbHO OOJIbITYIO OKHCJIMTeIbHYIO CHJIY, UCM CaMa a30THAA KHCIOTa. 2 
HeOarOnpHATHO [WIA MCMOIb3OBaHHA e€€ B Kay¥eCTBe PeaKTHBa JIA XapaKkTe 
PHCTHKH XHMHYeCKOM AKTHBHOCTH pa3HbIxX YIvieH, Tak KaK CHJIbHbIM OKHCJIHTE! 
pearupyer MOYTH OHHAKOBO JIerKO C pa3HbIMH BelLeCTBAMH H NOSTOMY B 
ABJICHHE Pa3JIHUHH MeKAY OKHCJIACMOCTbIO MOCJIeTHHX 3aTPYHEeHO. 

B muTepatype OMMCaHO HeCKOJIbKO paOOT NO OKHCJICHHIO yrvieli a30THO 
KHcoToH. X. X. Jlaypu (4), okucaaad pasHBIe yrau 6,3% a30THOH KUCJOTOP 
Haley, YTO HHOra OKHCIeHHe HauHHaeTcA He cpa3y Moce CMeIIeHHA YI 
C KHCIOTOH, a MO MCTeyeHHH HeKOTOporo BpemeHH. [Joqpo6Hee 3TO sABIEH! 
usyyan TI. JI. Cragunxos (°). 

[IpuOop, B KOTOPOM MBI NPOH3BOMHJIN OMBITLI, COCTOA H3 COCya EMKOCTBI 
oKou10 200 Ma. Cocyy, 3aKpbiBasICaA Pe3HHOBOH NpOOKOK C ras0OTBOAHOM TpyOKor 
KOHEI KOTOPOH NMOABOAMJICA NO CTCKIAHHbIN WHIMHAp c JeeHHAMH JIA H 
MepeHHA OObeMa BbIeMBINeErOcA ra3a. OMBbITbI! MpOMSBORWIMCb C JOHELKHM 
yIvIAMH OHOPOZHOH MeTporpaduyeckol cTpyKTYpbl. 

B oOujem cilyyae mpomecc HayMHaeTCA C JaTeHTHOTO epHosa, B TeYeHH! 
KOTOPOrO MIPOHCXOAUT He3HaYHTeIbHOe BbILeeHHe Ta3a. 3aTeM CKOPOCTD BB 
AeNeHHA Ta3sa pe3KO YBeJIMYHBaeTCA HM OBICTPO WocTHraeT MakKCHMyma, MOCciI| 
KOTOpOrO OHa cCHHxKaeTca. Ha puc. | nOKa3aHbl THIMUHbIC KPHBbIe CKOPOCTI 
OKHCJICHHA PasHbIx yruieli 5% a30THOM KUCMOTON. 

ONbITHI STOH CepHH NWoKa3aH cueLyroulee: 

1. Mexjly MIMTeIbHOCTHIO WaTeHTHOPO NepHosa, a TaK2XKe BEMUNHOL MaKCHi 
MYMa CKOPOCTH OKHCJICHHA H CTeMeHbIO Me€TaMOp(H3Ma YI He HaGwOMaercs 
HeMOCPeJCTBEHHOH CBA3H. 

2. B cpequem, 4em OouIbIIe aTeHTHbI MepHOX, TEM MCHBILe CKOPOCTD BbIiI 
AeNeHHA Tasa MOCe erO OKOHYaHHA. QTO, HECOMHEHHO, COOTBETCTBYeT MeCHB| 
meH XMMMYeECKOH aAKTHBHOCTH yrs. 

3. Uem Oobue MakCHMyM CKOpOCcTH OKHCIeHUA, Tem ObiCTpee OHO 3ametil 
JIAeTCH B JlaibHelimem. | 
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Bo Bpemsx JlaTeHTHOTO nepHoya, JaxKe TIpH nomomM TaKoro 4YBCTBUTeIb- 
Oro MOKasaTeA, Kak Temnepatypa BosropaHHa yruin (*), Heb3a OOHAPyXKUTh 
BEIHYCHHA CTCNCHH OKHCJICHHOCTH YIJIA, 2B PaCTBOPe KHCJIOTH cO_epxKaHHe 
HTPY€MBIX II€PMaHTaHaTOM BeULeCTB (B OCHOBHOM HM3LIM€ OKHCIbI a3ora) 
OCTaBIAeT OYCHb MaJlyio BeM4YHHY — nopsyKa 0,05 maKs/n. Toruac nocze 
availa ObICTpOro BbIJeeHHA raza CTeHeHb OKUCNeHHOCTH yrIH Pe3kO BO3pa- 
TaeT, COMCpaHHe THTPYeMbIX BeILECTB B pacTBope yBeMunBaeTca B 10 pas. 
} NaIbHeHINEM CTeMeHb OKHCJICHHOCTH yrs HM KOHMeHTpaLnsA THTPY€MBIX Be- 
JECTB YBeIMYMBaIOTCA MeIeHHO. ['yMyCOBbI€ KHCJIOTbI, H3B/IeCKAeMbIC BOJHBIM 
ACTBOPOM ICJIOUH, MOABJIAIOTCA TOJIbKO MOCIe JWIHTe@IbHOPO OKHCJICHHS. 


| MA/LYAC Kh 


Ss 


Ss 
> 
x 


Obbem Gridenubuecoca NO ——» 
Cry 
= 


av 4 60 150 = 170 190 Aly) 280 Zi0 46 


Puc. 1. SapucuMocTb CKOpocTH OKHCJIeHHA pasHbIX yrseli oT BpemMeHH 


H3 sTHx ONbITOB CuIeyeT, YTO BO BPeMA MATEHTHOrO MepHoya XHMUYECKOe 
avMOfleHcTBHe B CHCTeMe HeT OUCHb MeWICHHO, TObKO MOCIe CKPbITOH 
JITOTOBKH BO BPeMA JIaTeCHTHOTO NepHOsa HayHHaeTcA ObICTpOe OKHCeHHe 
JIA. 

Jloneukuh yroub mMapku ITDK, c KOTOpbIM MpOH3BOAMJIHCb ONbITbI, MMe 0- 
i3aTeIb OKHCAeMOCTH AT’) = 45°, T. €. MONKCH CUMTATLCA JIErKO OKHCJIAIO- 
mca. OHako pH OoKHceHHu ero 5% a30THOW KHCMOTOH HaGwlomaeTca Ja- 
2HTHBIM mepHoy Oomee 50 yacos, MpHyeM NOKa3aTeJIb OKHCJIACMOCTH He H3- 
CHAeCTCH. OTO 3HAYHT, YTO B TEYCHHE MAaTeCHTHOFO MepHOa aKTHBALMH yria He 
poucxogntT. [lostTomy cyulecTBOBaHHe JIaTeHTHOTO NepHOda B pasBHTHH IIpo- 
ecca H JlaJIbHelillee pe3skoe yBeJIHYeHHe CKOPOCTH NocseqHerO Hallo OObACHHTh 
<THBalMeH OKUCTUTeIA. Hanu6omee ecTecTBeHHO MpeANONOKUTb, YTO HMMECHHO 
pucyTcTBHe TIPOM@XKYTOYHBIX MpOLYKTOB akTHBUpyer ero. UrToObl NpOBepuTh 
iQ IIPeANOOXKEeHHe, Oblla MpOBeseHa CepHA OMBITOB, B KOTOPOH k 5% a3s0THOH 
ACNOTE MpHOaBIAICA AZSOTHCTOKHCIbIM HaTpHH, T. €. B pacTBOp Cc Ccamoro 
ayala BBOJMIHCb Huse OKHCbI as0Ta. Ha puc. 2 BHAHO, 4TO C yBeIMYeHHeM 
26aBKH HUTPHTa HaTPHA MaTeHTHbIM NepHO COKpalijaeTca HM BMeCTe C TeM YBe- 
AYMBaCTCA MAKCHMYM CKOPOCTH BbIeeHHA rasa. OOmee xe KOMMYECTBO rasa, 
slemuBureeca 3a 50 yacop, 3aMeTHO He yBeiHunBaetcaA. I[IpH KOHMeHTpallHH 
aTputa Oonpme 0,05% maTeHTHbIH nepHogx ucuesaeT coBCceM. OTCIola Celyer, 
°O JOCTATOUHO HaKOMJICHHA OYUCHb HEOOJbLWIOTO KOJIMYCCTBA AKTHBHBIX IIPOMe- 
YTOUHBIX MPOLyYKTOB, YTOObI CKpbITasl MOATOTOBKAa Tepeia B OLICTpyio peak- 
Ato. 

Jlanee, BMeCTO a30THOH KUCJIOTHI ObWia B3HTa CMecb 5% CepHOli KUCIOTHI C 
% a30THCTOKHcioro HaTpud. KpuBad CKOpOCTH BbIeeHHA rasa MOYUWAaCch 
ikaw 2Ke, KaK TIpH WOOaBKe 1% HUTpHTa K a30THOM KUCJOTE, T. e. 6e3 JIaTeHT- 
ro MepHosa HU C TaKHM xe BbICOKHM MaKCHMyMOM. Orciofa culefyeT, YTO OKHC- 
SHHe YA UCT B OCHOBHOM 3a CU¥eT HH3UIMX OKMCOB a30Ta, a30THAA Xe KHC- 
ya CY2XKUT TOMbKO UCTOUHHKOM H pe3epBOM STHX OKUCIOB. Hao OTMETHT», 
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YTO B HallIMXx OMbITaXx TEMOBOe CAMOYCK OPCHHE He MOTO IIpOHCXOJUTb pee 
MOXKHO CUHTaTb H30TCPMHUHIM.: 

TIpomece mporekaeT aBTOKaTaJIMTHYeCKH, H BHaale yCKOpeHHe ero onpe; 
wiseTcs! xOoM (byHkumuH e%, rye @— KOHCTaHTa CKOPOCTH Ppa3BeTBJICH 


iene, t—-Bpema. OfHako BCKOpe HayHHaeTca TOPMOx*KeHHe HU CKOpOC’ 
JOCTHTHYB §MAKCHMAJIbHC 

MN Yae 3HaueHHA, CHMxKaeTCH. ¢ 
3aMeJICHHe HeIb3H OOBS 
HATb YMCHBUICHHeM KOHIE! 
palluu a30THOH KHCJIOTHI, } 
TOpad B3ATa B OOVIbIIOM 
ObITKe. 

JIA BbIACHeHHA 3amelJ 
roulerO  M@X@HH3Ma Baxi 
4TO ¥eM OOJIbIIE MaKCHM 
CKOpOCTH OKHCJICHHA, T 
6bicTpee OHA 3aMe]VIAET 
moce Hero. O6ulee xe F 
JIMUECTBO BbICIMBIUEFOCA } 
3a He 3aBHCHT OT  BBI 
Tbl MaKCHMyMa HW KovleOm 
CA B HEKOTOPBIX TpaHHllé 
OuespuyHO, O TOTO K 
pomecc 3aMeqIHIcA MO F 
4TH MOCTOAHHOH CKOpOCT 
JOJIKHO IIpopearupoBa 
ONMHAaKOBOe KOJIMUECTBO 1 
mectBa. HanOonee mpoc 
3TO MOXKHO OOBACHHTb TE 
uTO Ha pearupyrouei fF 
BePXHOCTH yrJlA rom ot 


15 


S 


bovem boidenubuezoca NO ——~ 


mt 


4 
é EEN ROE CA COH MpOLYKTOB OKHC) 
Puc. 2. Ucuesnosenve slaTeHTHoro nepvogaB pesysbTaTe HHA, KOTOPbIM TOPMOSHT NF 
06aBKH HHTpHTa HaTpHaA: Cah eth 01%, e—0,025%, tox OKHCHUTeIA. O6pa: 
20,057, 01% BaHHe aHaJIOrHUHBIx C108 
3aMECJVJIAIOUIHX IIpOIecc, BH 
‘OJIIOaJIOCb MIpH W3yyeHHH KHHETHKU HH3KOTeMIepaTyYPHOrO OKUHCJICHHA YTJt 
ra3000pa3HbIM KHCOporo (3). 

Tak Kak CKOPOCTbh pearHpOBaHHA OUeCHb BeHKa, BeCb MpHTeKaouHi OKE 
JIATCJIb ObICTpO pacxoylyetca Tlostomy CKOPOCTb XHMHYeCKOrO TpeBpallleHi 

paBHa CKOPOCTH MpvTOKa OKHCJIMTeIS: 


rO= D(C, —O); 

‘Co — KOHIeHTpalluA OKHCUTeENH B OObeMe pacTBOpa, C — ero KOHIeHTpalll 
Ha pearMpyroulei moBepxHoctu yras, D — KxosccpulMeHT ero mpuToKa oe 
OKUCJICHHBIH «CO («appeKTHBHbIi KOsipHyHeHT uddpy3suuy). | 
Orcroya | 

D | 

C=O pee 

V3 ypapuenusa (1) BHqHO, YTO 4YeM MeHbIIe MpOHHLaemMocTh scien 
TOPMOsamero COA HM YeM OOJbIUIe CKOPOCTh peakKI[MH, TEM ME€HbIUe KOHILCHT 
WHA OKHCIMTeIA Ha pearupyromlelt moBepxHOCTH. | 
J\is ckopocTH BbI-eIeHHA rasa sont | 


d [NO] 


Tas PG RC 


0 or aly 
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1 
se Ha D MMC€T CMBICJI COMPOTHBJICHHA, OKa3bIBaeMOrO OKHCJICHHbIM 


NOCM NPHTOKY OKUMCJIHTeIS. 

Tak kak KoodppuunesT k He NOMKEH 3HAYHTeIbHO U3MeHATECA CO Bpeme- 
eM, NOCKOJIbKy OH B OCHOBHOM OTHOCHTCA Kk peaKI[MH CBexKero yrs, KOTOPbIIt 
O BpeMeHeM He H3MeHACTCH, YMeHbIIeCHHe CKOpOCTH mpowecca 3aBuCHT rlaB- 
ibIM OOpasOM OT YMeHbIIeHHA mpoHnuaemocTu D. 

EctecTBeHHO JONYCTHTb, YTO CKOPOCTb MpHTOKa OKHCMTeNA K pearupyto- 
jeri a anion yrid OOpaTHO MpONOpUHOHAIbHa COMPOTHBJeCHHIO OKHCIEH- 


oro cos (Vv = a iy a CKOPOCTb YBeJIMYeHHA ZTOTO COMpOTHBIeHHA Mpomop- 
MOHaIbHa kOIMuecTBy Q MpHTeKiwero MH MpOpearMpoBaBulerO BellecTBa: 


dV 
1 aia ae (4) 


Ec 3a HeOObWOl MpoMexkyTOK BpemMeHH cUuHTaTh Q MOCTOAHHDIM, TO 
HTerpHpoBanHe aer 


V = V 2Q:, (5) 


€. TOPMO3AMLee CONPOTHBJICHHe OKHCJICHHOPO CJIOA MpOMOpUHOHa TbHO KBapaT- 
OMY KOPHIO H3 BPeMEHH, KOJIMYECTBO Ke MpUTeKaloOllero OKUCTUTeENA (H, CIe- 
BaTCJIbHO, CKOPOCTb XHMHUYeCKOrO MpeBpalleHuA) OOpaTHO MpoMmoOpiHoHab- 
9 V, T. e. KOpHIO KBaypaTHOMy M3 BpeMeHH: 


d [NO] 


OPC Naor 


= Br- “Ie, 


TlonyueHHble pesyJIbTaTbI a1oT MaTepHal WIA paspaOoTKH TeOpHuH xpaHe- 
AYIA W BJIMAHHA aTMOCdepHbIX OKHCJIOB a30Ta, ITH pesyJIbTaTbl OKa3bIBa- 
YT Tak>xKe HeMpHrOJHOCTh a30THOM KHCJIOTbI JI OWeHKH CKJIOHHOCTH yrvieH 
CaMOBO3ropaHHio. 


Tlocty 1HW10 
20 VI 1958 
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sp. AH CCCP, OTH, Ne 4 (1954). 


Jloxnagn Akayemun nayx CCCP 
1958. Tom 123, Ne 6 


PH3HYECKAA XHUMH 
T. C. ETOPOBA, B. ®. KHCEJIEB u K. I. K PACH JIbBHHKOB | 


JMO®®EPEHILMAJIbHBIE TENJIOTbI AXCOPBIMM TAPOB BO/IbI 
HA CHJIMKAPEJIAX PA3JIMUHOHW THAPATALLHMM 


(IIpedcmaeaeno akademuxom M. M. [[y6ununoim 28 V 1958) 


B paGOorax (1%) Obwio noKasaHO, 4TO BeEHUHHbI alCOpOluMH NMapOB BOAbI 
MeTaHOJIa, a Take TeMJIOTb! CMauHBaHHA STHMH XKHAKOCTAMH HaxOATCH 
IIpAMOH 3aBHCHMOCTH OT CTeNeHH rHpaTallWH MOBeEPpXHOCTH HCCJeOBaHHE 
o6pa3no0B. IIpeqcraBia0cb HHTePeCHbIM BHIACHHTb BJIMAHHE THApaTawau 1 
BePXHOCTH CHIMKarea Ha LUdPepeHUMaJIbHbIe TeNJOTI alCOpOuHH, ocr 
MOCIeTHHe OMPeMeAIOT 9HEPrHiIO B3aMMOJeCHCTBHA aCOPOMPOBaHHbIX MOJIEK 
Ha pa3JIMUHbIX CTaMAX 3aMOJIHeCHHA NOBeEPXHOCTH, 4YTO BaxKHO WIA M3y4eH 
M€XaHH3Ma 3JIEMeHTapHOrO afcopOunoHHoro akTa. JudpepenuvaJIbHble Tene 
ajcOpOuUHH MOryT ObITb OMpeevieHb! JIHOO HEMOCPeACTBeHHbIMH kaJIOpHMe 
YeCKHMH H3MepeHHsAMH, JIM6O nyTem JudPepeHuMpOBaHHA KPHBOH 3aBHCHMO 
TeNJIOT CMa4YHBaHHA OOpa3llOB OT NpeABapHTebHO acOopOupoBaHHOrO Ha 
KOJIMYeCTBA Napa HU, HaKOHEL, MOryT ObITb BHIYHCJICHbI H3 Pe3yJIbTaTOB ajlCOT 
IHOHHBIX H3MepeHnHi (°). 

SaBHCHMOCTb TeIVJIOTbI CMauHBaHHA Qcoy OT MpeABaPHTeIbHO allcopOu poB 
HOrO KOJIMYeCTBA Q BbiIpaxKaetca (*) copmysor 


Qem = (Qa — L) da + ¢s’. 


Ilockombky BeIMYHHa aCOpOMHH As, COOTBETCTBYIONaA HaCbIIleHHIO, MpH Ta 
HOH TemmlepaType MOCTOAHHA, a MOBeEPXHOCTHAaA SHEPrHA MWIeHKH ¢S’ (rye ec) 


MOBC€pXHOCTHaAH SHEPIHA WAUAKOCTH, a 3 — NOBepxXHOCTb HacCbIleHHOH T1Jiq 
KH) He 3aBHCHT OT a, AuddepenuvalbHaa TenmmoTa afcop6unH mapa 
9Q om 
Qa == da oe i 


HemHorouncyleHHble paOOTbl, MOCBAILCHHbI€ HCCJIEOBaHHIO TeMIOT cma 
BaHHA CHJIMKareleH, COMepxallNxX MpesBapHTeNbHO afcopOupoBaHHy1o Bel 
(KpHTHYecKNH OO80p UX aH B (*)), MpOBeAeHbI Ha pasIMUHbIX COpasiax, OCHA 
HbI€ XapaKTePHCTHKH KOTOPHIX HM, B YaCTHOCTH, BEMUMHEI yeMbHbIX MOBefl 
HOCTeH, H€H3BECTHbI, UTO HE MO3BOIA€T MPOH3BOAUMTb COMOCTAaBIeHHe 9THX M4 
HBIX M@*KAy coOol HM Cc pesyibTaTamMH Apyrux pa6or. I]popemennoe xe B 
CpaBHeHHe yKa3aHHbIX JaHHbIX MYTeM BbIMMCICHHA YeIbHOH NoOBepxHoOd 
CHIMKareiA H3 «aOCOJIOTHOM» TEMIOTbI CMaYHBaHHA MOXKET TIPHBecTH K Cyt 
CTBCHHBIM OWWHOKaM, Kak STO OpblO NOKa3aHO B (1). B pa6ore (4) Oba H3N 
peHa 3aBHCHMOCTb TeNJIOT CMayHBaHHA CHJIMKaresA OT KONMeCTBA MpepBal} 
T@JIbHO aCOpONpOBaHHOH Ha HEM BOI HM BHIYHCIeHa 3aBHCHMOCTb ee 
WHaJIbHbIX TeMIOT OT afcopOHpoBaHHoro KOHYeCTBa. OHaKO HavabHan 
aCTb 9TOH 3aBHCHMOCTH aBTOpaMH He M3y4alacb. Benuununl uddepennuad 
HbIX TEMOT MPHBeeHbI B TaOsHNe padoty! (*), HayHHaa c 2,5 pMon/M? MH BBILE 
XOTA COOTBETCTBYIONIMe TeMIOTE CMaYHBaHHA U3MepAIUCh MPH 3HauHTeb 
MCHbINMX SHAYeHHAX acopOunu (oT 0,24 » mMow/m? u BEue). PaccunTanHas Ha 
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13 STHX JaHHbIX HavaJibHaH YaCTb KPHBOH DuddepenMasIbHbIX TeMIOT JexKHT 
SbIINe STOO xe yYaCcTKAa, NOyyeHHOrO B (*) NyTem akcTpanouauun. Hemocper- 
<TBCHHbIC KaJIOPHMETPHYCCKNE H3MePeHHA TeMIOT acopOuNH MapOB BOE Ha 
HWIMKAarele Obwii MpoBeseHbI B padore (°), HO aBTOPbI IIPHBOLAT JIMMWb 3aBHCH- 
f0CTb MHTErpaJIbHbIX BeHYMH OT acOpOHpoOBaHHOro KOMMYeCTBa, KpOMe TOTO, 
§ paOore OTCYTCTBYIOT JaHHble MO yenbHOl mMOBepXHOcTH HCce_OBaHHOrO 
pasa. Takum oOpasom, B JIH- 


epaType ene Her HaexHbx Ta6nmuna 1 
(aHHbix 10 3aBHucumMocTH muc- Ajcop6WHOHHble XapaKTePHCTHKH MPHMeHEHHBIX CHJIMKa- 
J€peHI[HaJIbHbIX TeMIOT ajcop6- eee 

105050 WapOB BOAbI OT 38anmoJIHe- 

HHA WOBepXHOCTH. * : TensoTa 

| Es Obpasen T-pa npo- YenbH. | cMaunBa- |CrpyKtyp- 
| B HaCcCTOAMLeuH pa6ote UC- CHIHKaresiaA |KaNHBaHHA, MOBEPAH., HHA, Haav Boma, 
° 2 2 
JIOMb30BaINCb cCHIuKarenH K-2 ae SPRioM: UU ON 


li KCK-3, yenosua nmoyroroBKH 
KOTOPbIX Ob TAKUM Ke, Kak 


- K-2 300 695 141 aul 
B (7,”). Ancop6mHoHHbIe xapak- K-2 700 550 108,7 17 
PepucTHKU OGpasiioB mpuBege- K-2r* 700 590 129,9 | 2,6 
bl B TaOn. 1. Usmepenusa ren- KCK:3 200 eee aed a 


OT CMa@4HBaHHA MPOBONWJIMCb * Tlonyuen myTeM BbIep>KuBaHuA CuHKaresa K-2, 
3 KaJIOPHMEeTpe C TIOCTOAHHbIM mpokameHHoro mpesxBapHTebHO pH 700°, B Boge 


irem1000MeHom ('); u3mMepeHHa 8 TeveHue 1 Mec. 
remvioT aycop6uuu mapoB — B 


/IOPHMeTpHYeCKHMH aMMyaMH JIA OMNpeesJIeHHA TenJIOT CMauMBaHHaA lmpHman- 
Balach K aJCOPOUMOHHOM ycTaHOBKe C MpyxXHHHbIMH Becamu. Acop6una Bo- 
| AHBIX MapOB MpPOBOAMIacb MpH MOcTO- 
AHHOM JlaBJICHHH Mapa, KOTOpOe noALep- 
2KMBaJIOCb B YCTAaHOBKe IPH TMOMOIIH 
KpuHoctata. J,O3HpoBka llapOB BOJbI B 
Ta3OBbli KaJIOPHMeTP OCYIILECTBJIAIAaCb 
Me€TOJOM H€3aBHCHMOLPO B3BelINBaHHa (8). 
B Hactosujei padoTre uccleqOBaHbl 
HauaJibHble ydacTKH H30TepM HU Hup- 
cbepeHUMasIbHbIX TeMIOT acopOuHH Ma- 
pOB BOJbI Ha pa3JIM4HbIX CHJIMKaresAx 
(Puc. 1. S3asBucumocTb YMeJIbHBIX TenIOT JWBYMA He3aBHCHMbIMH Me€TOJaMH. a 
“MauHBaHyA OT MpeABapuTebHO afcopoH- pyc, | MpHBeeHbI TeMIOTbI CMaYHBaHuaA, 
Peneli KCK 3.3000". (1), K-9-300%, (2), paccuHTaHHple Ha ejMHMLy moBepx- 
| K-2-700° r (3), K-2-700° (4), HOCTH (xs e€. Y]CJIbHbIe BeJIHMUHHBbI), 
8 3aBHCHMOCTH OT l1peBapHTesIbHO 

| acopOu“poBaHHoro KOJIMYeCTBa BOJBI. 
B’caryyae HenopucToro ruxpodpusbHOrO alcopOeHTa C NpakTHYecKH OAHOPOAHOK 
MIOBEPXHOCTbIO YACJIbHbIe TeMIOThI CMaYHBaHHA YObIBaloT C POCTOM afcopOupo- 
3aHHOrO KONMUeCTBA UH MPH MpHOTHKeHHH A K As CTPEMATCA K BeIMYMHE MOHOK 
JOBepXHOCTHOH SHeEpruu »xuAKOCTH © (Aa BORE 118 spr/cm?), 4YTO OblIo MO- 
<a3aHoO B pa6ore (°) Aaa cuctempl TiO; — H.O *. [ia HeoqHOpoqHoH moBepx- 
AOCTH KpemHe3ema aCOpOuuA BOLI, KaK 9TO CeLyeT M3 padorsl (*), MpoTeKaeT 
3 OCHOBHOM Ha CHJIaHOJIOBOi MOBepXHOCTH, BeMM4YHHa KOTOPOH MOXxeT ObITb 
HauWTeIbHO MeHbIUe OOMeH MOBepXHOCTH CKeseTa S, OpeeeHHOH, Halpumep, 
43 JlaHHbIX 10 afcop6unN a30Ta. BeweaqcTrBve HaJIM4HA Ha MOBePXHOCTH KpeM- 
He3emMa YUaCTKOB C pa3JIMUHOl sHeprueH CMauMBaHHaA (1) BeJIMYHHbI TeMIOT 


ae 
| * B padorax (10, 11) qua uamocTpaluM STHX TaHHEIX MpHBeeHbI HepepHble TpapuKu, Co- 


‘macHO KOTOPBIM TemsoTa CMauHBaHHA pacTeT c yBeHYeHHeM KONHUeCTBa afcopOupoBaHHOH 
30]1bI. 
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CMauHBaHHA, COrmacHo @opmyvie (1), B Mpomecce 3sanomHeHHA OyAyT As HAY 
pasIMuHbIMu. TenmoTa cMauHBaHHs! CHOKCaHOBOM MoBepxHOcTH OyjeT, m0 
BHIMMOMY, BOSPacTaTb C POCTOM Q, KaK 9TO HaOsOfalOcb WIA rH popoouo 
mopepxHocTn (1), a AIA CHJIaHOOBOH MOBepXHOCTH MaflaTb. B ombire MbI Ope: 
JACM CYMMAPpHY!O TeMIOTY Ha BCeH HeOAHOPOAHOH MOBePXHOCTH, MOSTOMY 
WOCTH2KeHHe KpHBOH TenoT (puc. 1) 3HayeHua ¢ = 118 apr/cm? eme He a 
3bIBaeT OJHO3HAYHO Ha HaJIMyHe Ha BCeH MOBepXHOCTH HACbIIeHHOH MJIeHKH 
ajlcopOu poBaHHolt BOLI. B cayyae NOpUcThIx afCOpOeHTOB HEOOXOZHMO TakxKe 
YUHTHIBATb COKpPallleHWe MOBepXHOCTH IMVICHKH S’ B pe3yJIbTaTe KallHJJIAPHOH 
KOHJeHCcalluH. 


AKON/HOlb  ~ 


peony? | 
| 


a | 
2 
Es PO i ee 

0 Gi Me G3 U4 7 m---------- | 
tL rere 10 20 50 40 pman/m= | 
$ | 
Puce. 2. Hauanbuble yuacTKH H30TepM aJ- Puc. 3. SapucumocTb ubpepexiMaibHol 
cOpOuuH BOALI Ha cusMKaremax KCK-3-300° TENJOTH aCOpOWHH BOLbI OT NpesBapHTeb 
(1), K-2-300° (2), K-2-700° r (8), HO afcopOHpoBaHHoro KOsIMYeCTBa JIA CH 
K-2-700° (4) aukareneli KCK-3-300° (1), K-2-300° (2). 

K2-700° r (8); cnaolmHble kpuBble noyye 

H3 JaHHBIX puc. 1, TOUKM Ha KpHBOH 2 


pe3ybTaT HeMOCpeJICTBeHHbIX H3MeCPeHHH 


B HacTosmeH pa6oTe MbI HMeJIH eNO C OJHOPOLHO KPyYNHONOPHCTHIMM a 
cop6eHTamMH HM paccMaTpuBaN OOaCTbh ajlcop6uuH JO Havalla KaMlHJJIApHO 
KOHJ€HCallMH, KOra MOBepXHOCTb MWIe€HKH S’ MpakTHyeckH paBHa S§ (4). Ka 
BHJIHO H3 pu. 1, BCe KPHBbIe TeMJIOT pacnOJaraioTcA TakKHM OOpa30M, 4TO mp 
OJMHAKOBbIX IIPe€ABapHTeIbHO ajlCOpOMPpOBaHHbIX KOJIMYeCCTBAX BOJIbI TeMJIOTS: 
CMauHBaHHA YObIBalOoT C YMECHbIIeCHHeM THApaTalHH MOBepXHOCTH HCXOJHbI 
oOpasnoB. AHaIOrHuHasd 3aBHCHMOCTb HaOwofaeTcA HU WIA HavaJIbHbIX yuacT 
KOB H30TepM afCOpOUHH MapoB Bob (puc. 2). Hecmorpsa Ha TO, 4YTO pH cMa- 
YHBaHHM jlerupaTHpoBaHHoro cHHKareia K-2-700°, momumo «u3snyeckony 
TEMJIOTHI CMaYHBaHHA, AOMOHUTeIbHO BbINeIAeTCA TemloTa ruypatamnu (3), 
oOmjaxt Temiora, BCe,CTBHE MaJslOH THyApaTalHu moBepxHocTn (Tab. 1), Bcd 
KE JICKUT 3HAYHTEIbHO HHKCKPHBOH TEMMOT AIA BTOPHYHO rupaTHpoBaHHord 
o6pasua K-2-700° r. 

PesyJIbTaTbI pacueta AudpdpepenuUMaJIbHbIX TeMIOT alCOpOUuu B 3aBHCHMOCTH 
OT YMC bHDIX BEMYMH acopOlun MpHBeLeHbl Ha puc. 3. Kak BUHO U3 pucyHKa, 
MOJIYYCHHBIE MPAMBIMH KaJIOPHMeETPHYCCKHMH H3MePeHHAMH TeMIOTEI acop6- 
WHH Ha culuKarene K-2-300° xopowio yKnaybIBaloTcA Ha KpUByt, a | 
Hy10 M3 JaHHbIx puc. 1. Havabnble BeEMMYHHI TenOT alCOpOuMH BOLI ee 
cHlHKareia KCK-3 mexaT B HHTepBane 15—20 xKKaw/monb, 110-BHAHMOMY, 
MpH MaJIbIX CTeEM€HAX 3aNOHEHHA aZCOPpOUpOBaHHble MOVIEKYJIbI OOpasytoT 
3 uM Maxe 4 BOJOPOAHbIX CBA3H C THAPOKCHIaMM MOBepXHOCTH *; BO3MO2KHO, 
4YTO HeKOTOpadH YaCTb MOJeKYJI B STOH OONACTH acopOupyeTcA Ha WeHTpa 
c Gonee BbICOKOH sHeprneli (°). I]o mepe 3anomHeHHa NMOBepxHOCTH TeNOT 
ancopOuHuH malaeT, 4TO, MO-BHJHMOMY, MOXKeT OCODACHATLCA YMeCHbICHHe 
YHCIa BOOPOAHEIX CBH3eH C THAPOKCHaMH MOBepXHOCTH, MpHXOLAWIHxcA 
B CpeHeM Ha OJHY acopOupoBaHHy1o MOveKysy Bomb. Ponb xe OTTAIKUBa- 
T@JIbHBIX CHJI M@KTY JMNOIAMH acopOupoBaHHbIxX MoOsleky (*) HeBenNKa. 
IIponspezenHan mo ("*) oweHka SHeprHu TaHreHMabHBIX B3avMoselicTBUA 


* Tloqo6Ho ToMy, Kak 9TO HMeeT MECTO B Culyyae accolMallHH MoeKya BoE (14). 
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A UACaIH3HPOBaHHOrO Cily4aA MOMHOTO 3aNOJIHeHHA THApaTHpoBaHHol n0- 
PXHOCTH MOHOMOJCKYJIAPHbIM CJIOCM OMMHAKOBO OPHeHTHPOBaHHBIX UNOWMeli 
AbI WOKa3bIBaeT, YTO 9Ta BeMMYHHAa He MpeBpiuaer | kKa/MOb. B cayyae 
AaJIbHOH, T. ©. YaCTHYHO [eruApaTHpOBaHHOH MOBepXHOCTH KpemHesema, 9TAa 
Mun Ha OymeT emule MeHbIUe. 

_ Benmunupl AupepenunabHbIx TEMNOT pH OLHOM H TOM 3xKe 3aNOmHeHHU 
IBAIOT C YMCHbIUCHHEM CTeNeHH PHLpaTalMH NOBepxXHOCTH OOpasoB (Tau. 1). 
MPOTHBONOOXKHOCTH (*), MbI HE NOYYHIN eCMHOM «a6comOTHOL» 3aBHCHMOCTH 
hepenuvanbHok TennoTL! agcop6uHu napoB BOL B clyyae U3YUeHHbIX 
PasioB kKpylHonOpucToro cusMKarenA. AycopOuHA MoyeKyJ BOLE MpH 
MOJIHCHHM CHJIaHONOBOH YacTH MOBepXHOCTH, NO-BHXMMOMY, OOycOBeHa, 
OCHOBHOM, B3aHMOJeHCTBHEM MOJEKYJI BOI C IBYMA THPOKCHbHbIMH rpyn- 
MH (?). C yMeCHbIIeHHeM KOHIeHTpalMu PHAPOKCHbHBIX Ppyr Ha WoBepx- 
CTH HW YBeJIMYCHHeEM CpeHeErO paccTOAHHA MeKAY HAMH BepOATHOCTh OO6pas3o- 
HUA TaKUX MaPHbIXx B3aMMOJeHCTBHH OyeT YMEHbIUATbCA; aCOpOMmHOHHOe 
AMMOJCHCTBHE TIpH 3STOM MOXKET ONPeAeIATLCA OMHOM BOROPOAHOH CBA3bIO 
COpOHpOBaHHOH MOVIeKyJIbI C OMHUM THApOKcHIOM MoBepxHocTH. B 3ToM caly- 
€ AuddepenuMaibHan Tenora aycopOuHu GyeT MeHbIIe TeNJIOTEI KOHJeH- 
HH. I]lpH BbICOKHX OTHOCHTEJIbHBIX JaBJICHHAX B pe3YsbTATe OCTeNeHHOrO 
NOJHEHHA CHOKCaHOBOH uacTH NOBepXHOCTH juddepeHuvalbHaa TenorTa 
MMMCT 3HAaYeHHE TEIVJIOTH! KOHAeHCauHH. MccmeqoBaHne afcopOunH u WHdp- 
PeHUMaJIbHbIX TeMIOT acopOuHH B 3STOH OONaCTH OTHOCHTCJIbHBIX JaBJIeHuli 
3HAaYHTEIbHO JerHpaTHpOBaHHbIx OOpasllax KPCMHe3eMa MOXKET ObITb Mpo- 
CHO JIMIUIb Ha HENOPHCTbIX WJIM OUCHb KPYIHONOPHCTHIX OObEKTAX, JIA KO- 
bIX ABJICHHEM KalIWJJIAPHOM KOHeHCallMH MOMKHO MpeHeOpeyb, T. e. MpH 
OBHH, 4TO Ss’ = S. 

I]pouspeqeHHaAx HaMH OlleHKa JMddepeHunaIbHOH SHTpoNMH acopouny 
pop Bogut AS noka3biBaeT, YTO OHA CHH2KAeTCA C POCTOM PH] paTaluu NoBepx- 
CTH cHIMKareeH. I]pu BbiOope 3a cTaHapTHOe COCTOAHMe BOAbI ee XKUAKOTO 
CTOAHHA, KPHBbIe Ju@epenUHabHOK SHTPONHH exKaT B OOMACTH OTPHILaTeb- 
IX 3Ha¥eHHH (Tak, HampuHmep, 2a a = 1 mou/mM? 3HauenHne AS Qua cuHuH- 
renew K-2-300° u KCK-3-3C0° cccraBnaer cooTBeTcTBeHHO—0,3 H 
7,3 Kau/r-Mob). Ilo mepe erusqpaTaluu MOBep XHOCTH, T. €. C YMeHbINeHHEM 
Cla afCOPOWHOHHBIX WeHTPOB, MOABHXKHOCTh aCOPOMPOBaHHbIX MOJIEKYJI 
bl BO3pacTaeT, HO JWIA HCCeOBaHHbIX OCOpasilOB OCTaeTCA BCe %*Ke HHKE 
BH2KHOCTH MOJI€KYJI B 2%KHJKOH Bose, T. €. MOBEPXHOCTb B 3TOM CMBICJIe CTa- 
BHTCA Ooee OHOPOHOH. 

_ABTOpbI BbIpaxkaioT OnarogapHocTh B. B. Wapuny 3a uurepec kK 9TOH pa- 
Te H OGcyxeHHe pe3yJIbTATOB. 


MockosckHit rocyjapCTBeHHBIM yHUBepCuTeT ' Tloetynuso 
um. M. B. Jlomonocopa [26 V 1958} 


: 
| MTHUPOBAHHAS JIATEPATYPA 
: 


1M.M. Eropos, K.IT. Kpacwapbuukos, E. A.Cucoes, AH, 108, 
3 (1956). Leper pnw. bebe OmKon crete, serie pra Gia byl HeKrorn), 
eto. MY, Ne 6, 35 (1957). SUK bake pl alcingibrH ik OMB eee D ake wie er merBs 
i Cucoes, JIAH, 116, 990 (1957). ‘A.B. Kucemes; K.T. Kpacuapb 
-KOB HM ap. K®X, 26, 986 (1952). °5 B. MW. Bepuur, B. B.Cepnunckuih, 
IH, 114, 1254 (1957). © W. H. Patrick, C. E. Greider, J. Phys. Chem., 29, 
31 (1925). 7A. B. Kuceanes, B. ® Kucenes nu ap. K®X, 23, 577 (1949). 
p11. Bepuur, 8B. B.Cepnunuckui, AH, 55, 741 G94) eae) Wie kieatr- 
ins, G. Jura, J. Am. Chem. Soc., 66, 919 (1944). 39 A. B. Kucewes, Yen. XuM., 
456 (1946). A.B. Kuceases, Ilpunoxenne k kH.C. Bpyunayepa, Axcop6- 
4 ra30B H napos, 1948, crp. 714. 4G. J. Joung, eeGeheers.c 1c Kk, E. H. Hea- 
, A.C. Zettlemayer, J. Phys. Chem., 58, 313 (1954), 1% J. Topping, Proc. 
y. Soc., A, 114, 67 (1927). “47. Bepuaaa, P. Daywaep, Yen. dus. nayk, 14, 
) (1934). 
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| 
PH3BHTECKAA XHMU 


Au. H. HECMEAHOB u QE bIK MAH | 
HU3MEPEHHE JABJIEHHA MAPOB KOBAJIBTA HW HMKEJIA 


(IIpedcmaeaeno axademuxom B. H. Cnuyomoim 21 VII 1958) 


JlapieHuve mapa KOOaibTa paHee H3MePpANOCh MO CKOPOCTH UCMapeHHa 
toyom Jlsurmiopa (*) u acddy3snonHbim MeToyoM (7). J[/aHHble, MOJyYeHHbIe 
towom JIaHrMiopa, Je@KaT 3HaUMTeIbHO HMKe HaleHHbIx spdy3HOuH 
MeTOJOM. SOTO yKa3bIBaeT Ha BO3MOKHOE IA KOOabTa HepaBeHCTBO e]HHE 
Kospdpuynesta JIsHrmiopa B dopmysre | 


G2 a/iTS 
P= Vo 


CneOBaTeIbHO, JIMTepaTyPHbIe JaHHble NO LaBJIeHHIO Napa KOOaJIbTa HEBepE 

Jjaplenve mapa HUKeIA US8MepANIOCb TOMbKO MeTOLOM JI9HrMiopa a 
TlomyueHHbIe pesyJIbTATbI CHJIbHO PasHATCA Mexky coOoi. J[aHHple m0 KO 
cuuuenty JI9HrMiopa WIA HHKeIA B JIMTepaType OTCYTCTBYIOT. 

Mbt mpoBein U3MepeHHA JaBeHua Mapa uw Koadpuunerta JIaxHrmiopa } 
KOOaIbTa HM HUKeIA HHTerpasibHbIM BapHaHTOM adpipy3HoHHOrO mertoga. [i 
6o0p, Ha KOTOPOM MpOH3BOAMIMCbh H3MepeHHsA, H MeTOLMKA MpOBEeHUA 9KE! 
PHMeHTa ObLIM aHaJIOrH4HbI ONMCaHHbIM B paOoTe (*). Odiy3sHoHHaa Kama@ 
6blla ClemaHa W3 MOmHOeHa. BemwunHa OTBeEpCTHA MONHOAeHOBOH Muadpi 
MbI 3d=cpy3HOHHOM KaMePpbI BapbUPOBaJlacb OT OMbiTa kK OMbITy. B paGore 6 
HCNOIb30BaH MPOMIaBJICHHbIM B BaKYYMe KOOaJIbT, COMepxKaBIIMH MO WaHEs 
cnekTpabHoro aHamu3a 0,2% Ni, 0,09% O, 0,025% Si, 0,01% C, 0,01% | 
u 0,08% Fe, o6yueHHbIM HeHTpOHaMH B ypaHOBOM sAepHOM peakTope. ff 
TMOXMMHYeCKaN YHCTOTa TpenapaTa OKa3bIBaslacb MOCTOAHCTBOM aKTHBHGO 
lipenapata KoOaIbTa B TeyeHve mecala. HuKelb, 10 aHHbIM CHeKTpabHY 
aHau3a, comepxKam 0,026% Co, 0,029% Fe, 0,007% Si, 0,052% Cu, 0,04% 
0,007% S, 0,0036% N u 0,041% P. 

OnbiTbl 10 H3MepeHHIO MpOBOAMINCb OObMHbIM yTem (7). Konjencat 
MIpHeMHHKa CMbIBaIcd 25% HNO;. Kucnora u3 pacTsopa BbinapHBasacb | 
cyxa. OcraToK pacrBopaica B 1% HNO 3. B pactBope mpoBpogumocb onpe, 
MeHHe KOOaIbTa paHOMeTPHYeCKH, a HUKEIA KOMOpHMeTpuueckH. JIA 9 
eM K PacTBOPy KOOaIbTa OOaBIAJICA B KAYeCTBe HOCHTeIA XMOPHCTHIH 
OaJlbT H M3 pacTBOpa BbICAKMBaACh THAPOOKHCh KOGabTa, KOTOPaA OT*PMT' 
PpOBbIBaacb Ha BOpoHKe Bioxnepa. AKTHBHOCTb HOyyeHHOrO OcayKa U3 
pxlacb Ha ycTaHopKe B-2 c ramma-cyerunkom AMM-4 v4 cpaBHuBasmacb c yf 
HOH AKTHBHOCTbIO MeTaJJIa, H3MepeHHOH B Tex xe ycmoBHax, Konopumer 
yecKOe OMpPeeeHHe HUKEIA MpOBOMMNOCh C WuMeTHITIHOKCHMOM. UyscT 
T€JIbHOCTh ompeysenenua 0,2 7 B | ma. TouHocTb ompeyenenna nopagka 2 
IloryueHHpe aHHble TIpHBeyeHbl B Tad. | 

M13 sTHX JaHHbIX, HCMONb3yA BbIBeMeCHHOe Ha OCHOBaHMM opmysib PI 
cmMaHa u SIppyna (8) coorHomenue 


a 


p ee p’p" (R” a" Cand k’a’) ef DR Gs ae p’k’a’ 
pabH Ras De — k’a'p' of A (p’ 1p) 5] 
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Ta6Omuna 1 


d\aBueHue napop KoGanbTa uw HUKesA 


ee eee ea CR RETO ON is 


Tlnouyayp 


Bec Konyen- Bpema sxcno- | sdcdysuonnoro 


T-pa, °C cata g-10% or SHUHH, CeK, 


OTBepCcTHA 
s-108, cm? 


R Tlapneu 


we, MM 


ir ee ee ae SE = af ee 


Ko6a 
1118 0,866 3600 
1218 3,020 1500 
1287 7,584 900 
1118 0,7542 42.00 
1218 One2e: 1620 
1267 6,188 900 
1116 1,481 5700 
4215 4,986 4800 
1233 5,950 1270 
1266 10,36 4200 
1118 AE 522, 5700 
{218 ORD 4800 
1274 ey Ae {200 
Hu 
1130 2,60 3600 
1210 1,93 660 
1264 3,85 420 
1139 A715 3600 
4205 1,50 1020 
1266 3,90 600 
44123 1,90 4260 
1202 3,40 4800 
4254 3,65 4204 
1120 ) 4801 
4204 Ae Ale) 2100 
ZO2; 4,60 1200 


/ vt 


auku ‘ HW “ OTHOCATCH K pe3yJIbTa- 
M, MOJIYYeCHHbIM IIpH H3MeHeCHHH BewIH- 
HbI OTBEPCTHA SiPy3HOHHOH KaMepbi), 
1 ompeemHiH paBHOBecHoe laBe- 


e Tlapa oO60ux MeTaJJIOB WIA Tpex 
umepatyp uw Kosddumuents JI9HrMio- 
(cm. TaOu. 2). 

 Ecav 1pHuaTb KOspPUUMeHT KOH CH- 
WWM HUKeIa paBHb 6-10~*,a KoOab- 
3-104 uB3aTb paBHOBecHoe aBuleHHe 
pa,To m0 dbopmy.ie Pocemaua u YI pByda 
mHunHa 2cdy3HOHHOroO OTBePCcTHA, pH 
TOPOM TOu1yuaeTCA PaBHOBECHOe ]aB- 
HHe Mapa, JOUKHA ObITb JIA HMKeA 
HEwe 8 - 10-> cm? H quid KOOabTAa 
10° cm?. Mb clealiHw OTBepcTHA 


quadparme adpy3sHoHHOH KkaMmepbl 


JIbT 


9,847 
9,847 
9,847 
1,834 
1,834 
1,834 
0,7740 
0,7740 
0,7740 
0,7740 
0, 1673 
ORGS 
0, 1673 


Ke Jb 


9,847 
9,847 
9,847 
4,520 
1,520 
4,520 
0,774 
0,774 
0,774 
0,1673 
0,1673 
0, 1673 


PaBHoBecHble aBJIeHHA 


0,9655 | 2,103. 
0,9655 | 2,124. 
0,9655 | 7,763- 
0,8236 | 9,883. 
0,8236 | 1,169- 
0,8236 | 3,985. 
0,9228 | 3,023. 
0,9228 | 3,336. 
0,9228 | 5,649. 
0,9228 | 1,059. 
0,8786 | 1,495. 
0,8786 | 1,679. 
0,8786 | 6,575. 


0,9655 | 6,353. 
0,9655 | 2,640. 
0,9655 | 8,445- 
0,9174 | 2,928. 


0,9174 | 9,058. 
0,9174 | 4,091. 
OS9228) | 55213" 


0,9228 | 2,271. 
0,9928 13,742. 
0,8786 | 2,602. 


0,8786 | 1,154 
038786 | 2,275 


ia 


WO 
NOx 
NORE 
HO 
“Om 


e p — flapseHHe Mapa, u3MepeHHOe MeTOOM Kuyycena; a — nomayb 9adp- 
3HOHHOrO OTBepcTua; A — ceyeHHe KaMepbl; k — Koadpuuneut Kaay3uura 


Onuna 2 


mapoB HU Kkodsd- 


QUUMeHTbI KOHJeCHCauHH KOOasIbTa H HUKeIA 


T-pa, °C | jlaByleHHe, MM 


1118 
1218 
1267 


1126 
1198 
1254 


KooaabtT 


3,642-10-8 
2,683-10-? 
5,823-10-% 


HuKkemb 
| 7,027-10-8 


| 2,675-11-2 - 
| 8,220.40-8 


| to 


6-10-4 


BHHIMH 7,85 - 10-> cm? ua 5,79-10°° cm, COOTBeTCTBeHHO, H H3MepHJIH WaB- 
Hue apoB HuKena MH KOOabTa. I]pu sTOM NMOMYUHIHCh NaHHBIe, 61H3KHe 
PABHOBECHDIM, BbIUHCICHHBIM M3 Pe3YJIbTaATOB H3MepeHHH MpH Apyrux BevIH- 


Hax OTBepCcTHi. 


Ha puHc. 1 u 2 noKa3aHbl 9KCMEPHMeHTAJIBHbIC H pacueTHble JaHHbie MO JaB- 


HMI0 WapOB KOOaIbTa HU HUKeUA. 
Tloxnanp1 AH CCCP, T. 123, Ne 6 
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| 
| 


| 


Xora HallH aHHble TpeOyoT yYTOUHEHHA B CBA3H C HeEMOCTaTOUHbIM YHCIL 


ToueK Ha KPUBbIX JaBJIeHHA Mapa M OOJIbIWMMH OTKJIOHCHHAMM 3Ha4eHUit 
H Ppasu, BBIYMCICHHBIX H3 OTICIbHbIX Nap ONpeweeHHH, OT CpeHero 3HayeHE 


Ne 


| 


G2 O64 66 68 40 Yee 4 56 78 9 
£19 


; 
Puc. 1. Wamenenve maBseHua apa HMKeIa C W3MeHeCHHeM TeMMepaTyPpbl. | 
1 —no janupi; (8); 2— no (*); 3 — no (5); 4— no (8), 5—9— no! nawumM | 
anny: 6— mph a=9,847-10-? cm?, 6—npu a=1,52 -10-3 cm?, 
7—npu a=7,/4-10-4 cm’, 8—npu a=1,673 - 10-4:cFicm?, | 
9 — BHIUMCJIeHHOe 3HaueHHe Pann’ 10—no (®), BbIuvceHHOe 3HaueHHe | 

Poasys 11— NO AaHHbIM HacToaleli padoTE npu a= 7,85 - 10-° | 


HO BC€ 2Ke OHM B HaCTOSINee BPEMA ABJIAIOTCH HaHGOMee MOCTOBEPHBIMH KaK Di 
HUKeIA, TAK U WIA KOOaIbTAa. CueqyeT OTMETHTb, YTO pH MIOMALH OTBepcY 


lg perm) 


Nw 


Puc. 2. Vismenenve faBseHua mapa © 
OaslbTa C H3MeHeHHeM’ TemMepaty pb. / 
mo janupim (1); 2—no (*); 8—7— 
HalwuM jaHHbIM: 3 — mpv a = 9,847-410 
4 — rpu a=1,884-410-3, 53 
a= 9,847 - 10-4, 6 —npu a=7,74 -19 
7 — BbIUMCJIeHHOe 3HaUeHHE hee & — 


1 yi 
(), BHIUMCIICHHOe 3HaYeHHe Pan 


55 G8 ee ee 78 


rig e 
7°10 


7,74 - 10-* cm? Hamm faHHbIe 10 cKOpocTH UuCHapeHuA KOOaIbTa coBnaya 
c JaHHbimu Kopxesa (7), nosyueHHbIMH mpu oTBepceTuH | - 10-8 cm?, Ho c qY 
ruM ceyeHvem KamMepbl. Takum OOpa30M, JjaHHble Dypapaca u J>Koucroua 
OINMOOUHEI. 
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Jit HUKeIA clesyer, uTo ecm Kosdhpunnent JIsurmiopa papen 6 - 19-4, 
fO M3 WaHHbIx J[xKoHcTOHa Hn Mapmiasta (°) MoxkHO NOJCUHTaTh PaBHOBECHOe JaB- 
1eHHe Mapa, KOTOpoe TOKO Ha 20% OTMMYAeTCA OT BHIUHCICHHOrO 43 Hallux 
laHHbIx. TakWM OOpasoM, laHHbIe 0 aBseHuIO Mapa HUKeA, MOMYUeHHEIe 
feToKom JIsurmiopa, HeBepHpl. Mx caegqyer ucnpaButs, ucnombsya Koadbdu- 
vent JIsHrMiopa. CKopocTb ucnapeHua HUKeIA, C STOH TOUKM 3peHHaA, ompe- 
leleHa MpaBHJIbHO B Hale padore u paOore JKoHcTOHa u Mapmiasa (3). 


Ilocrynuao 
18 VII 1958 


WMTHPOBAHHAS JIMTEPATYPA 


1 Jew, Eddtwiar dis, (i Lid ehaston, W. Bi Ditmar, J. Aim: -Chem.:Soc:, 
m 4729 (1951), 710. B. Kopxnes, B. H.Toay6xKuu, JIAH, 99, 565 (1954). 
mi. L. Johnston, A. L.Marshall, J. Am. Chem. Soc., 62, 1382 (1940). 
mec A. Bekinnuekna, ET. Ipotos, KIN, 7; 109 (1930). © G. Bryce, 
m Chem. Soc., 1936, 1517. ° 1. Langmuir, G.M. Mackay, Phys. Rev., 4, 
337 (1914). * Au. H. Hecemeasuos, Jl. A.CmMaxtTuun, B. WV. Jle6Oenes, JAH, 
me 100 (1907), * MG. Rossman, J. Yarwood, J. Chem. Phys.,. 21, 1406 
1953). 


8* 1067 


JIoxnann Akafwemun nayr CCCP | 
1958. Tom 123, Ni 6 | 


PH3BHIECKAAH XHMHF 


H. B. MEPILOB u axagemp« Il. A. PEBH UEP 


O MOBEPXHOCTHOH AKTHBHOCTH SKAAKHX METAJIJIMYECKUX 
NOKPbITHH MW UX BJIAAHHM HA MPOWHOCTb METAJLJIOB 


C. T. Kuumun u Sl. M. [lorax c corp. (',?), 43yyaad NOHWKeHHe MpOHOCTY 

HW BOSHHKHOBeHHEe XPyMKOCTH pala TYTOMMABKUX MH AaPOMPOYHBIX CIIAaBOB MOF 
BJIMAHHEM XKUKUX MeTAaJJIMYeCKUX MOKPHITHH HM Cpe, OOBACHHIM 9TO BIIMAHHE 
aJicOpOlMOHHEIM addexTom (*). B Hamel sadopaTopuu 9TH scdekTbI ObIWIM ycTa| 
HOBJICHbI IPH PacTA2KeCHHM MOHOKPHCTAaJVIOB Pa3IMUHbIX MeTaJJIOB, MOKPbITHI; 
TOHKOH MmIeHKOH GOoee MerKoNMaBKOrO MeTasIa B 2HIKOM cocToxHHH (?,°)) 
STH ABIICHHA OObACHAIOTCH MOHW2KCHHEM MIOBeEPXHOCTHOH SHepruu epopMAu 
pyemoro TBepforo MeTasla Ha MOBepXHOCTAX Pas3pbIBa, PaSBHBarIouIMxcA a 
OCHOBe Jle@eKTOB B YCIOBHAX aCOPpOUMH H3 X%KUAKOrO MeTaJJIMYeECKOrO MOKpBI 
THA B pesysbTaTe JBYXMepHOH Audpysuu acopOupyrouleroca (MOBepxXHOCTHS 
AKTMBHOrO) BellleCTBa. i 
TlerabHOe HCCIGOBaHHe BIIMAHHA JIErKOMIABKUX MOKPbITHH Ha nmpouHocn 
MeTaJIJIOB MOKa3asl0, ITO TaKOe BAMAHMe OOaaeT APKO BbIPAXKeHHOH CIEL 
(buUHOCTHIO, BbIparkaroulelica B TOM, YTO OMHO H TO 2%e MOKPbITHE BBISbIBAe 
MOHWKEHHE IIpOUHOCTH OMHHX METAJJIOB H He [eHcTByeT Ha Apyrue, H HaObopor 
ONMH W TOT XKe MeTAJJI 10-pasHoMy BeeT CeOA B 3aBHCHMOCTH OT XHMHUCCKG 
MIpHpObl MeTaJIa-MOKpbITHA. | 
Heo6OxoMMO OTMCTHTb, YTO MOHHKEHHE MPOUHOCTH HEIb3A OTHECTH 3a cue 
pacTBOpsoULero JeHCTBHA PacnwaBsIeHHOrO NOKPbITHA BCeACTBHeE UpesBbluall 
HO M@JIbIX KOJIMYECTB MeTaJJ2 


Ta6Onuua 1 MOKPbITHA (MeHee | Bec. %) 
MaJIOH, BO BCAKOM CJlyyae orpa 
1. Homrenne npowsocrn | * tpalasce weanse tek -«HOBHOTO. METAUIA ® HOKDETTH 
MeTaJiJIa TOR MeXCTBHEM WeucTBHeM pacnvwaBsJieH- 


pacnwWaBJIGEHHOrTO NOKpPbITHA HOrO MOKppITHA Kak ocobor base. Hanuun 


BeCbMa 3HAYHTEIbHbIX apex 
pee MeTasMuecKoe | HCCHeAyeMbIi | MeTammMuecKoe TOR B cryuae MeTasIMueCcKk 


NOKPbiITHEe MeTaJJ NOKPpbITHEe 

MeTasI MOHOKPHCTaJJIOB MOKa3bIBael 
YyYTO TaKOe JlCHCTBHE XKHIKE 

Kammuii OnOBO Kaamuti Pryts MeTaJIJIHYeCKHX Cpe He CuI 

Lhunk Prytp CruHell Prytb yet OO83aTeIbHO CBA3bIBAaT 

unk Taasuii Menb PTyTb Cc Hu306upaTeIbHEIM jelicTBHe 

Lwuk O.10B0 Meqb O.s10B0 10 TpaHuliam 3epen 

Meyp Bucmyt Meyb Iwuk Pp T PeH. 

)Kene30 (Bogopon) | Inn CBuHelt OKCHEPHMEHTaJIbHbIe al 


HbI€ MO BIHAHHIO JIe€rKOral 
KUX MeTAJIJIMYeCKHX MOKDPBITH 
Ha MeXaHM4eCKHe CBOHCTBA METAJJIOB OTHOCATCA K JBYM OcTaTOUHO pe 
KO pasrpaHHueHHbIM rpynnamM: 1) HaMune peskoroO NMOHMxKeHUA MpoOuHOCt 
MCCIERyeMOro MeTaIa HM 2) OTCYTCTBHe CHM2KeHHA MpouHocTH (cM. Tabs. 1 
ConocTaBlAd 9TH JlaHHble c JMarpaMMaMu maBKocru COOTBETCTBYIONLL 
OUHapHbIX CHCTeM MeTAaJJI — MeTaJIMYecKOe MOKDBITHe, WerKO 3aMeTHTb, 41 
TOHWKEHMIO MPOYHOCTH -TBEpAOroO MeTaJa MO eHcTBHeM xKUKOTO MOKDEITY 
Beerta COOTBETCTBYeT HaIM4Me Ha TMarpaMMe MWiaBKOCTH JOCTaTOUHO y3KO! 
4068 


HO BIOIHe KOHeUHOM oOlacTu OOpas0BaHua TBepzOrO pacTBopa. STO orHocutTcs, 
KOHCYHO, K TOH UacTH [MarpaMMbl, Pe KOHILCHTPallMA MeTaJIa-NOKPbITHA Masa, 
ato H OTBeyaeT PpacCMaTPHBaeMOMY HaMM Cilyyaio. Haodopor, momHomy orcytT- 
CTBHIO CHHXKCHHA MPOUHOCTH COOTBETCTBYeT WMpOKaA OONacTb oOpa30BaHHuA 
TBepAoro pacTBOpa MeTaJJIa-NOKPbITHA B UCCeELyeMOM MeTasre. 

C sTOH TOUKM 3peHHA MOJYUeHHEIE pesybTATbI MOFYT MoKasaTEcs TPHBHasb- 
HBIMH. J[eHCTBHTeIbHO, eCNH 3aaHHad TOMMMHA MeHKu (mopsyKa MHKpOHa) 
COOTBETCTBYET COOTHOMICHHIO KOIMUCCTB JErKOMMIABKOTO H Oomee TyrONaBKOrO 
METaJlla BHYTPpH OONACTH OOpasoBaHUuA TBEPAOTO pacTBOpa, MpOUHOCTS CHCTeMEI 
MeTaJIJI +- NOKpbITHe OyeT He HME MPOUHOCTH UCCeMyemoro MeTawia, a OObIU- 
HO HECKOJIbKO BbIINe (3a CUeT BHEPeHHA NpHMecu B pemerKy). KoneuHO, aTOMBI 
puuccu MOryT, AuppyHaMpya B OObeme pewerku TBepsoro pacTBopa, acop- 
OupoBaTbcA us OObeMa Ha MOBePXHOCTAX, pasBMBalOUHxca m0 epeKTHBIM 
MECTaM B lporecce Jeopmalun (ecm MpumMecb OGaqaeT HeKOTOpOH noBepx- 
HOCTHOH aKTHBHOCTbIO). OqHaKO addekTbl, BbISBaHHbIe 9THM, HCBEHKU BCIEL- 
CTBHe MaJIOH CKOpCcTH OObeMHOH Auddy3Hu NO cpaBHeHMIO C ABYXMepHOH M0- 
BepXHOCTHOM Murpalineli, a TakxKe BCENCTBHe MauOli KOHI[CHTpallH TWpumecn. 
IIpu BbICOKUX .xe KOHILCHTPallMAX (COOTBETCTBEHHO BBICOKOM PacTBOpHMoOcTH) 
Mpeo6laaeT MOBHINMeHHE MPOYHOCTH BCeLCTBHe CaMOro OOpasoRaHHA TBepZOrO 
pactTBopa. 

Ecam xe OOslacTb OOpas0BaHHA TBeEporo pacTBOpa HaCTOMbKO y3Ka, 4TO 
CHCTeMa ME€TAaJJI -+ NOKPbITHe HaXOMHTCA BHe STOH OOacTH, WecopmupoBaHue 
M€TaJlJIa TIPOBOJHTCA B MPHCYTCTBHM 2XHAKOH dasbl NOKPHITHA, ycmeBaroulero 
HaCbITHTbCH BeWIECTBOM espopmMupyemoro metassa. I]pH KkpuctTanmMsalnn 
pacnaBa (MeTaJJI -++ MOKPbITHe) 3THM COOTHOIICHHAM COOTBETCTBYeT paBHO- 
BecHaAd CHCTeMa, COCTOALMaA H3 OTACbHbIX KPHCTaJJIMKOB TBepOH MeTaJVIH- 
uecKOH @asbl, pa3sevieHHbIx MpocwowkaMu COcymlecTBYIOUeroO paciaBa U O6- 
NawarwulaA HyJIeEBOM MpOUHCCThIO WIM, BO BCAKOM CJIyuae, HH3KOH MpOuHOcTHIO, 
COOTBETCTBYIOMNLeH COpa3s0BaHHIO KOaryJIAWMOHHOM CTPpYyKTYypbl. OfHako B pac- 
CMATPHBaeMbIX ABJICHHAX PCUb HET HE O PABHOBECHBIX CHCTeMax, OCOpa3yIOllHx- 
CA pH Temnepatypax BbIMe TOUKH MWiaBJIeHHA JBTEKTHKH, a O Ae*POpMallHOHHOM 
MOBeeHHH (MeXaHHYeCKHX CBOHCTBAX) TBepOro, MepBOHAYaIbHO OJHOKOMNMO- 
HEHTHOTO MeTaJIJIa, KOTOPbili MOKeT ObITb HM MOHOKPHCTAaJJIOM, MOKpbiTOrO 
MKUAKOH MWICHKOH JIerKONNAaBKOrO MeTaJJ1a. 

TloHwxKeHHe MpouHOCTH TBepAoro Tesla (MeTaJJia) OODACHHeETCA alCOpOUHOH- 
HBIM jleHiCTBHeM paclvwlaBIeCHHOTO MeTaJIIMYeCKOrTO NMOKpbITHA — ero cmoco6- 
HOCTbIO MOHW2KAaTb MOBePpXHOCTHOe WIM MexK*asHoe HaTHKeHHe Ha rpaHuLe 
‘MeTAaJIJI /ra3 wan MetTam / TOHKHH COM 2XUAKOH (a3bl OT 3HAYCHHA 99 MO a 
‘M oGecneuMBaTbh ObICTpO€ MPOHHKHOBeHHE BCENCTBHE BbICOKUX [BYXM€PHbIX 
‘AaBNeHH o) — > aTOMOB JI€rKOMIaBKOrO METaJIa B 3OHY MpekpaspyuieHHA 
‘Me@xaHH3MOM JBYXMePpHOH MurpalluH. 
 S3aBMCHMCCTb BeJIMUHHbI addPekTa NOHM2XKCHHA TMIPOYHOCTH MeTAJIJIOB Kak 
‘CeCTBHA CHWXKeHHA MOBepxHOCTHOTO HaTs2KeHMA OT PaCTBOPHMOCTH B HX 
‘MeTaJIa-MOKPbITHA OKA3bIBAeTCA BIOIHE AHaJIOTHUHOH MOBbILeEHHIO MOBepx- 
-HOCTHOM A@KTHBHOCTH OpraHHuecKHX MOBePpXHOCTHOAKTHBHBIX BeUIECTB B BOJI- 
HOM pacTBOpe C yMeHbIIeHHeM HX pacTBOpHMOCTH B Bose. Mano pacTBopumple 
_B OCHOBHOM MeTAaJIJIC KUAKHE MOKPbITHA OKASbIBAIOTCA HaHOoee MOBeEpXHOCTHO- 
AKTMBHbIMH B CMBICJIe CMOCOOHOCTH K MOHHKeHHIO MOBEPXHOCTHOrO HaTAKeHHA 
OCHOBHOrO MeTaJJIa BCeCTBHe O6pa3s0BaHHA aCOpOWMOHHOTO COA Ha OOpa- 
-3YIOWMxcH MOBepxHocTAX. HanOombiiee xe NOHHKE€HHE MOBEpXHOCTHOTO Ha- 
THKCHHA, a CICLOBATEIbHO H MPOUHOCTH C Pe3KO BbIPAaXCHHbIM XPYIIKUM Pa3pbI- 
BOM, COOTBETCTBYeT OOPasOBaHHIO HOBOM %KUAKON ashi, WIM NepexoMHOrO K Heli 
TOJMMOJICKYIAPHOTO CJIOA. 

Tlonp3yacb Teopetuyueckumu nogcyetamu E. JI. Ulyxuna (°), u3 skcmepu- 
‘MCHTAJIbHO Hali@HHOM 3aBHCHMOCTH MpOUHOCTH MOHOKPHCTaIIOB WHHKa P.= 

= f(c) oT KOHILeHTpalMH O0Ba B MOKPBITHH CBHHEI -- OJOBO (*) MoxkHO HaliTu 
B OOMaCTH XpyNKOrO pa3pbIBa 3aBHCHMOCTS o (Cc), a OTCIOJa, MO NpHOuMKeH- 
HOMYy ypaBHennio [u66ca, OWeHHTb BeIMUMHY ancopOunu T wu xoq H30TepMbr 
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ajcopOuuu [ =I (c) wa oOpasyroujMxcA MOBepXHOCTAX. IIpuO1“xKeHHbIe mojyI- 
cueTbl, MOKagaHHble Ha pic. 1, npuBosAT K 3HayeHuoO D_,= 1,3-10-° momp/cm*, 
UTO XOPOIMO COOTBETCTBY€T MOHOATOMHOMY CJIO10 OIOBa, H K MaJIbHeMUIeMy POCTy/} 
[ (c) B O6ua4cTb MOMMMONeKYAPHbIX COEB, YTO COOTBETCTBYeT, KaK U3BeCTHO,, 
NOMHOMY CMa¥MBaHHIO, T. €. HelpepbIBHOMy MepexOAy K CMa4MBAIOIeH MIeCHKe 
XKHIKON (pasbl. \ | 
B cayyae MOMMONeKYAPHOFO COA — Mepexoa K MWICHKE 2KUAKOU (ba3bl | 

Ha MOBepxHOcTH (B Mpesete O6pasoBaHHe IPH pa3spbIBe HOBbIX IOBEPXHOCTEH | 
IMHKa B %KHJIKOM OJIOBe, HaCbIll[eHHOM | 

TiLK? r=109 . IMHKOM) pa6oTa o6pa30BaHHA TaKHX_ 
monolem? Caen’ opepxHoctelt paspbiBa (T. e. s) Gyzer 

TeM HW2Ke, 4emM OObIUe B3aMMHaA pac- 
TBOPHMOCTb (B Mpefete cs—>O0 mpH 6e3-- 
TpaHuMuHOH B3aHMHOM pacTBOpHMOCcTH). 
OrcyTcTBHe 3aMeTHOrO MOHHM2KeHUA 
IIpOUHOCTH Ip MpakTHuecKH MOHOM 
HepaCTBOPpHMOCTH MOKPbITHA B OCHOB- 
HOM MeTaJlJIe (UHHK, NOKPbITbIH CBHH-| 
I(0M) CBA3aHO C COXpaHeHHeM JOBOJIbHO 
2 4 80 8 %Sn6 rokpomu  BbICOKOTO B3HAYCHHA MOBePXHOCTHOFO | 

0 00? G00 0005 0008 % Sn 8 mbepiow > + + HATAKCHUA Ha panne cas. ; 
Puc. 1. P(c) — 9kcMepuMeHTanbHaA 430- Hectic STAI A) MONE RCH ae a1¢) 
repma (4) OHWKEHHA Mpomsocta Mowoxpu- 'OHHAKCHHE IpPOUHOCTH xKemesa (cTaseit) 
CTai0B UWMHKa B 3aBHcuMocTH oT KoHUeH- UO JeCHCTBHCM PaCTBOPCHHOTO B HEM 
TpalWu O10Ba B KUAKOM NoKpbitad .Pbh-  BOMOPOMa TakxXKe ABJIACTCA allCOpOWHOH- 
qe Tg ORE ge Pees ie HIM acpbekTOM (BHYTpeHHeH ajcopOuH: | 
cee aie rsa Tr o> eH). Bokopok B MeTassme, OOpasy 1 TBEP- | 
COOTBETCTBYIOIat H80TepMa afcop6iun ABI pacTBOp BHepeHuaA, OOayaeT OOVIb- 

: WOH IMOJBHXKHOCTbIO, 4TO, HapaAyy c¢ 
MOBEPXHOCTHOH aKTHBHOCTbIO aTOMapHOrO BOOpOa M0 OTHOMICHHIO K *Kese- 
3y (’), OOycmoBIMBaeT OOpasOBaHHe MOHOATOMHOLO BOMOPOAHOTO COA Ha pas3- 
BUBAaIOWNXCA MOBEPXHOCTAX, UTO H BbISbIBACT PC3KOe CHH2KEHHE MOBEPXHOCTHOTO 
HaTAKeHHA 2%Keesa WH MPHBOAMT K BOOpOAHOH xpynKoc™ (8). 
Ci1Ox*KHbI€ MHOPOKOMIOHEHTHBIE CHaBbl C MOBBIMeHHOM KOHILeHTpalneli 
mpumMeceH Ha TpaHlax 3epeH alor 3HayHTebHO GOolee CMOMKHYIO KapTHHy 
aJcopOuHOHHOrO eicTBUA JICrKONIAaBKUX MOKPbITHH (HampHMep MOHWKeHHA 
TIPOUHOCTH WKaPOCTOHKHX CIVIaBOB, MOKPbITHIX PaCIWaBJICHHOH MICHKOM OJI0- 


Ba (*)). 


Kachenpa xumun 
Mockosckoro cTaHkocTpoutebHoro YuncTuryta 
Kacezpa kKomm0“qHOH xumun Ilocrymuso 
Mockosckoro rocyfapcTBeHHOrO yHuBepcuteta 16 IX 1958 
um. M. B. JlomoHocosa 


(UMTMPOBAHHASA JIMTEPATYPA 


1¢. T. Kum xu x, JAH, 95, Ne 4, 789. (1954); C. T. Kumxan, B, Bs Huxodl 
aeHuko, JAH, 110, Ne 6, 1018 (1956). 2 A. M. Tlorax, Xpymkue paspylWienus ctamu | 
ufcTambubIx fetanel, 1955. 31. A. Pe6uugep, Zs. Phys., 72, 91 (1931); Tl. A. Pe-| 
6 wunep, lOOunetu. cOopH., nocpaujen. 30-netui0 Benuxkoii OKTAOpbcKoH comManuctuye- 
ckou pesomomnu, Haq. AH CCCP, 1947; I]. A. Pe6ungep, B.YU. Jiuxtman, Proc. 2 | 
Hue We Surface pelivily, London, 1957; B. WV. JIuxtman, II. A. Peo i Hep 

- B. Kapmeuko, BiauaAnue mopepXHOCcTHOaKTHBHbIX BelllecTB Ha redhopMaun ; 
nop, M3q. AH CCCP, 1954. 411. A. Pe6Ouugep, B. HU. Jinx Set ibe Weis 
uaHona, JIAH, 111, 1287 (1957). °B.H.Pomancwul, H. BT éepnontl 
E. J. Wyxun, HN. A. PeOunnep, JAH, 116, N 5, 769 (952)2) Se Bae JIuxt- | 
Mau,E. Jl. Uly kuu, Yen. cus. nayx, 66; B. 2, 213(1958). 7P. M. Ba ppep, Tubbysus | 
B TBepapIx Tenax, HJI, 1948. & J. Helsop, N. J. Petch, Phil. Mag., 2, 649 (1957). — 
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Jloknann Akagemun HaykK CCCP 
1958. Tom 123, Ne 6 


PHSHYECKAA XHMHA 
M. T. WAXTAXTHHCKUM u A. A. KYJIMEB 


MCCJIEMOBAHHE YMPYFOCTH HACHIL[EHHbIX MAPOB 
HEKOTOPbIX COEQMHEHWM TAJWJINS 


(ITpedemasaeno axademuxom B, H. Kondpambesoim 23 VII 1958) 


B wactosije paSore npHBogarca pesysbTaTbl W3MepeHHit ynpyrocTu HacbI- 
SHHBIX MapOB Ce€PHHCTOFO TaJIJIMA WM efO 3aKMCH, TPHMeHAeMBIX JIA M3rOTOB- 
HWS =CepHOTaJIMeBbIX (boroajemeHTos (1,”). J\aHHble mo ympyrocTH ux 
CbINLCHHBIX apoB HM TepMOJMHaMMuecKHM (pyHKIMAM B JIMTepaType oTcyTCT- 
HOT. 

| Onpeyenenve yupyrocTH HaCbILeHHEIX MapoB mpousBog_Msocb Metoyom Kuyz-. 
Ha C NOMOMbIO mpHOopa, cxeMaTuyueckH v300paxeHHoro Ha puc. 1. Tpueyun 
HicTBua mpwHOopa uM XO H3MepeHHH aHaJIOrHUHbI OMHCaHHbIM B_ paoore (°). 
HHbIM mpHOop, B OTHUMe OT ONMCaHHoro B paboTe (*), MOsBOMAeT, He Hapyilaa 
KYYMa, MeHATb KOHJeHCalMOHHbIe KOJINaukH 1/4: nocJie MpoBeeHua OUepeAHOrO 
bITa OXJaquTebHad cuctema /3 MpunoyHuMaetcai ppluarom 15 Cc MOMOIILbIO 
€KTPOMarHuTa HW CJIeyIOuMH KOMAayOK NepeBosuTca B paOouee mMomo*KeHHe 
*XaHH3M0OM 1/6, Tak2Ke MPHBOJMMbIM B JelcTBHe 9JIeKTpoMarHHToM. Takum 
pa30M, BO3MO%KHO porsBecTH 10 skcnepHmMeHTOB Ip pa3JIMUHbIX TemMMepa- 
pax, He Hapylliaa Bakyyna. 

Jia mpopeyeHua skcnepHMeHTa Hamu cuHTesHpoBaHb! T]1,S u_ T1,O3. IIpu 
HTese coequnenun T1,S (4) meperHaHHbI Tami MW TpyoxK LI CyOJMMApoBaHHas 
pa B CTe€XHOMeTPpHYeCKOM COOTHOLICHHM MOMellavIMcb B aMMNyJIy, B KOTOpOH 
ele 9TOTO CO3faBaslOcbh pa3sps2KeHue NopszyKa 107° mm pr. ct. SaTem ammyvia 
YJIeHHO Harpepasacb yo 400—460°C u sbizepxuBasiacb Mpu 9TOM Temmepa- 
pe yuuTembHoe Bpems. Ilepesoq Metasmuueckoro Tanmua B 1,03 nmponsBo- 
(ICA B TOKe KuCOpoyqa upu 200°C. B KauectBe «cBHuyeTeia Tava B BO3- 
He IIpHMeHsAsICA paqMoaKTMBHEI usoron 11° c mepHosom mosmypaciaya 
71 roqa, u3iy4darouluii aJIeKTpOHbI c SsHeprueli 0,765 Mos. 

B cayuae TleS 06 KOMMOHeHTH! OLIN B3ATbI paqMOakTHBHBIMH (T1°°* uw S*, 
YWaOWaA SeCKTPOHBI c 9HeprHelt 0,169 Mos), Tak Kak Takada NOCTaHOBKa 
‘CIIepHMeHTa JlaeT BO3MOXKHOCTb BHIYHCIMTb aBJIeCHHe HacbIeHHOrO Napa M0 
SeHM KOMMOHeHTaM. VismepeHve MHTCHCHBHOCTH H3/1yYeCHHA MpOU3BOAMIOCh 
4 ycTaHoBKe Tuna B TOpleBbIM CYCTYHKOM C TOHKMM CJIIOQAHbIM OKHOM. Pacuer 
IPYFOCTH HaCbILMeHHbIX MapOB MpOvsBOAHICA 10 Popmyure 


I apr 


ie [| — WHTCHCHBHOCTb H3JyYeHHA CKOHCHCHPOBaHHOrO BelecTBa (HMI/MuH); 
_—ylelbHad aKkTHBHOCTb UcMapaemoro  BellecTBa (HMq/MMH - rpan); 

— xoospdunuert Kaaysuura; A — momayb OTBepcTHA (cm*); ¢ — Bpema 
cno3suunu (cek.); JT — a6comioTHad Temmepatypa; /M/ — MoueKyJApHbIM 
¢ BelleCTBa B Mapoo6pa3sHOM COCTOAHHH. 

OKcTpanoN ALVA MOMYYCHHOM SKCIePHMeHTaIbHOH 3aBHCHMOCTH IgP oT 06- 
THOM TemmepaTypbl 10 AaBrenua 760 MM PT. cT. WaeT 3HayeHHe TemMMeparTy pel 
IMCHHA 3HAUMTeIbHO HuxKe, ¥em y T],03. TemmepaTypa kuneHuaA BOSOrHaHHOrO 
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BeULECTBA NOMYUWaCh OM3KO K Temnepatype KuneHua T1,O. ITO cBuzeTey, 
cTByer 0 nepexoge T1,03 B T1,O, uro ormeyaerea B uTepatype (°). [ostomy 1) 
JIYYeHHbIe 3HAYeHHA YIpPyrocrH WapoB ObwiM MepecuuTaHbl ia T1,0. 

Pe3yJIbTaTbl U3MepeHuit ympyrocTu HacbieHHbIx mapoB Tl,O npuBere 
Ha puc. 2. [lo HaKsOHy KPHBOH BEIYMCIeHa TenloTa CyOMMallMu, KOTOpad O 
3alacb paBHou 30,21 kKkan/rpay: Mou. 


7 
16 
14 
iE 
i 12. 
12 
10 
7 8 
5 Gg 
7 
12 Za: 
4 i Z ' 
pa a 
=a Df 


ase 


K Gakyymnol 
Cucmeme 


Puc. 1. Cxema ycTaHopKu. / — cTeKAHHBIT KoMaK, 2 — xenesHaa 

muiuTa, 3 — pesHHoBb ynmmoTHuTenb, 4— ocHoBaHHe, 5 — kpaplepan 

TpyOa, 6 —Neub, 7 — Turenb, 8 — naaTHHOBax dboubra, 9 — Kanudpo- 

BaHHoe oTsepcTue, /0 — xppiuka, // — ppruar, 12 — TepmMonapa, 13 — 

oOxaquTelbHad cucTtema, /4 — KoHJleHcalMOHHbie KOMMauKkH, 15 — ppuar 

WIA MObeMa OXMauTeMbHOH cucTembl, /6 ~MexaHH3M a§ 3ameHbi 
KOJINaYKOB 


O6paOorka SKCIePHMeHTaJIbHbIX JaHHbIX MeCTOJOM HaHMeHbIIMX KBa{paTo 
IIPpHBOLUT K cleLyroulel 3aBucumoctu Ig P oT TemmepaTyphi: 


6612 *3 
GE e 


lg P (wm) = 11,51 — 


IIpu pemenuu sToro ypaBHeHua Aa JaBnenua P = 760 mm nomyyaerc 
T = 766° K, uro coorsercTByer 3HayeHHio TeMMepaTypbl KuneHHA T1.0, ph 
BeyleHHomy B (°). CyMMapHasl HHTCHCHBHOCTb M3ayyeHH T1.S usmepssacb Cc au 
MHHMeCBbIM (QHJIbTPOM MH 6e3 Hero. MHTeHCHBHOCTbh H3JIyYeHHi KOMMOHEHTO 
onpeweiaach pacueTHbIM nyTem (‘). Taxoe ompeyeneHue BO3MOxKHO, Tak Ka 
SHEprl SJICKTPOHOB, H3JIy4aeMbIX TaJIMeM H C€pOM, PasHATCA B HECKOJIbKO pas 
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PesysbTaTbl H3MepeHuH ynpyrocTH napos T1,S mpuBeyeubl Ha puc. 2. SaBu- 
amocTb lg P or Temnepatypbi Aa T1,S NOKa3sbIBaeT, YTO ypyrocTH HacbILIeHHO- 
) Mapa, MOJyUeHHbIe MO O6eHM KOMMOHEHTAM, YKJabIBaloTCA Ha OJHY MpAMyro. 
akoe COBNaeHHe MOKa3biBaeT, uTO TloS He pagaraeTca mph ucMapeHHH. 3a- 
ACHMOCTb YIpyrocTH HacbileHHOrO 
apa lgP or TemmepaTy pbI MOXKeTOBITh 
sIpaxkeHa culeqyrourlen cbopmy.ion: 0 9 


/ 


Q 
iP Ghee 7.854 > : 
T ae: ed 
ob 
Hepruat cy6uMMatuHn oKasa- =) 
acb paBHok 20,45 kkau/rpay:mou. Le 
Tenors! cy61umMauuu TIS u or- 16 48 20 2 
PJIbHBIX KOMIOHEHTOB, BXOJALIMX B +. 


eos .2TOrO COCAHHEHM A,  CHJIbHO Puc. 2. W3menenve sorapudma fapmeHua 
ASM arOTCH. OTO MO3BOJIAeT TMpeZ- —wacpmennix napos Tl,S (a) # TleO (6) Kak 
\JIOXKATb BOSMOXKHOCTb OYHCTKH T1.S (byHKWMA OOpaTHO TemnepaTypbI 
TEM BaKYYMHOA CyOJIMMaLlUn. 


| B 3akiioueHHe aBTOPbl BbipaxkaloT ru yOOKYIO MpH3HATEbHOCTH Y.-KOpp. 
1H Asep6CCP I. B. A6nzyanaesy 3a npefnoxenHyio TeMy HM PYKOBOJCTBO. 


Vuctutyt cbusuku u MaTemMaTHKu Tloctynuao 
Akajlemun Hayk Asep6CCP 21 VII 1958 


UMTHPOBAHHAA JIMTEPATYPA 


bel KoowoM men, gKTO. 17, 29(1947)) =\b. Mel oxOepr, iM. Cc: © o- 
AHCKHUH, KOTO, 7, 9—10 (19387), 8A. A. Kyaues, M.T. WlaxtaxtTun- 
kui, JIAH, 120, Ne 6 (1958). 4A. Il O6yxos, H.C. By6npesa, Vas. cexr. 
}3.-XHM. aHan., 19 (1929). 5B. B. Hexpacos, Kypc o6mei# xumnu, 1953. & Se- 
‘ted Values of Chemical Thermodynamic Properties, Washington, 1952. 7 B. HW. Cru- 
e1u, Il. H. Kogouunros u gp., Metogp padothl c npHMeHeHHeM PpafHOaKTHBHbIX HHIU- 
topos, M3q. AH CCCP, 1955. 
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Jloxaann Anagemun nayx CCCP 
1958. Tom 123, Ne 6 


PH3HYECKAAH XHMH) 


A. WEJIYAKO 


CAMOMPOK3BOJIBHOE YTOHYEHHE TOHKHX JABYCTOPOHHHX | 
PKNVAKUX NJIEHOK 


(ITpedcmaeaeno axademuxom A. H. Ppymxunoim 26 VI 1958) 


Kak. H3BeCTHO, JBYCTOPOHHHe XKHKHEe IVICHKH OObIYHO CaMOIPOH3BOJb 
yTOHYaIOTCA MOM WeHCTBHEM BCAaCbIBAaIOUerO aBJICHHA UX YTOJIMCHHbIX HU B 
THYTHIX KOHWOB. I]popemeHHoe Hamu (3,”) HcceqOBaHHe JIA CpaBHUTeb 
TOJICTbIX IWJICHOK C TOUIMHOH Oombiue 0,2 » NOKa3a0, 4YTO, KOra MIeHKa I 
CKO-lapaJIe@bHa, BbITeKaHHe pacTBOpa M3 Hee MPOMCXOAMT KaK U3 ULeM 
noquwnaetca 3aBucumMocTu PeHosbyaca 


d(i/)_ 2 B+ y ( 
dt ~ 8H Fc? ee 
rye 7 — BA3KOCTb pacTBopa, 0 uc — nosmyocu dJIMNTHYeCKOH MWIeHKH, A — 
TOMHHa, ¢ — BpemaA yToHueHHaA HU Py — KaNHJWJIAPHOe aBJICHHe, BbISbIBaE 
mee yToHuenne. HeceqoBaHHble pacTBOpb! cojepxaiu 0,1 moma KCl Ha mH 
AAA MOaBeHHA Wudpy3HbIx sleKTpHyeckHx cuoeB T’yu. B orcytTcTBue 321eK 
pOMTa WIM MpH ero MaJIOM COJ\epxKaHHH YTOHYCHHE 3aMeIAIOCh WO OCTAHOE 
KH, T0-BHMMOMY, H3-3a 9I€KTPOCTATHYCCKOrO OTTANKMBAHA MeKLY COs 
Tyu (’). 

B HacTosueH padore uccJiIeqOBaHO CaMOMPOH3BObHOe yTOHYeHHe Oose 
TOHKHX J[BYCTOPOHHHX X%KHAKHX MWICHOK JIA OOacTH TONUIHH Mexyy 0,2 
0,03 ». Tommuna mWIeHOK Kak (pyHKIMA BPeMeHH PerucTpHpoBasacb aBTOMAT? 
YeCKH IIPH MOMOLIM CielMaJIbHO CKOHCTPpyHpOBaHHOrO HaMH HHTepdepeHHor 
Horo MuKpodotometpa (?). MccreqoBaHHuA MpOBOAMIMCb C MHKPOCKOMMYECCKE 
MH ~ 2-10~? cM AByCTOPOHHHMHM XKHAKHMM TWICHKaMH H3 aHWJIMHa C MeHOCT= 
OususaTopom 0,5% CysH.sOH uc BOLAHBIMM TWIeHKaMM, cofepxKamumMu Ke 
0,1 mou/a u craOusmusaTop OTTO 0,01 % unu onear Hatpua 0,0056 mon/n. Kor 
WeHTpaluu cTaOusMsaTOpOB NOLOUPaIHCb MMHUMAbHBIMH (pa3pbIB IIeHO 
mpH Towne OKoNO 0,03 4) AWA Toro, YTOOLI MO BOSMOXKHOCTH HCKJIIOUT 
BUIMAHHe al\COpOWHOHHBIX CO0€B Ha CBOMCTBa IVICHKH WM H30exKaTb peooruut 
CKHUX H3MeHeHHH B mpomecce HX YyTOHUeHHA. 

Ha puc. | mpupexena 3aBHCHMOCTb TOJIUIMHbI MIeHOK OT BpeMeHH B KOOf 


WMHaTaXx Fe — 7a. ,t—ty (rae ho—TOUMHa B MOMeHT BpemeHH fy) COOTBETCTBEHH 


AIA anwMHa uM Bos (OII1O u oneat natpusa). IlyHKTHpHEIe NpAMBIe COOTBE 
cTBy1oT opmyse (1). OTH pesybTaTbl MOKaSbIBaIOT, 4YTO, HauHHaA MpHMepH 
c TOMAHBI B O,1 #, CKOpOcTh yTOHYeHHA BO3pacTaeT M0 CpaBHeHMIO CO CK¢ 
pocTbio, cooTBereTBy1outeli BbIpaxkenuio (1), H 4YTO 9Ta pasHHIla MWIaBHO yBi 
JIMYMBaeTCA MO Mepe YTOHYCHHA IVIeCHKH. 

Mbl He BHAUM NpWyHH JIA Toro, YTOObI CUNTaTb, 4TO xapakTep pexKHM 
BbITeKaHHA PacTBOPa H3 IWICHKH, Bbipaxkalouluica 3aBucHmoctTbio (1), H3Mt 
HWJICA JIA TOJIMIMHbI MeHbIeH yem 0,1 ». OueHKa YTOHYeHHA MWIeCHKH 3a CUE 
ce HCHapeHHA, BbISBAHHOTO pasHHleli B WaBJICHHM HM COOTBETCTBYIOUeH pasHl 
Wel aBJIeHHA NHapOB MVIeHKM M €€ YTOJIMeHHEIX KOHI[OB, MOKa3bIBaeT, UTO 31 
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pabka He HrpaeT HuKAaKOM PON MPH aHHIMHe UM MHHUMaJIbHa Jt BOLAHBIX 
HOK. ONeHKa BansHHa mudpysuu MOBEPXHOCTHOAKTHBHOTO cTa6MwH3a- 
1 U3 OObeMa TWIeHKH K ee MOBepxHOcTH Ha CKOPOCTb CKOJIbKCHHA alcop6- 
HHOrO C/OH MOKasbIBaer, YTO HW STOT (baKTOP MHHUMAJICH UM TakxKe He MoxKeT 
TCHUTb OTKJIOHCHHA CKOPOCTH YTOHYCHHA OT 3HaveHHi, COOTBETCTBYIONLNX 
axennio (1). Haxkonen, TO O6cTOATeENbCTBO, UTO B TOHKUX IVWICHKaX MBI Ha- 
AacCM MOBBIMICHH e€ CKOPOCTH BbITeKAaHUA, OUCBHHO HCKMIOUAeT BIAMAHHe 
TO NOBPIMCHHE H3MCHEHMA PeOJOTHYeCKUX CBOHCTB IWICHKH, Hampumep 
acTaHHe €€ BA3KOCTH, MO CpaBHEHHIO CO CBOLCTBaMH OOJIbUIOH xKuLKOCTH. 
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Bce sTH cooOpaxeHUA MpHBOAAT Hac K MBICJIH, 4TO ycKOpeHHoe m0 cpaBHe- 
c (1) yronuenne TOHKHX JBYCTOPOHHUX MVIe€HOK BbI3BaHO MOABJICHHeM J0- 
HMTeIbHOrO JlaBJICHHA, OOA3QHHOTO CBOMM MIpOHCXOKeHHeM JaIbHOeL- 
HOWLHM M@XMCJICKYIAPHbIM CHJIaM, T.e., mo JlepsruHy, pacKJHHH- 
e€MY JaBJIeHHIO, B JaHHOM CJlyyae OTpHlaTebHOMYy. CorjacHo PpeuKes1o 
(IPHOJIM3SHTeIbHbIN, OMCHOUHbI pacuer STOrO WaBMeHNA mT WIA WByCTOPOH- 
*UIKOH MWJICHKH MpHBOHT Kk cbopmy7e 


4082 


Fas (2) 


T= 


v 

y Na 

Hb OObem, Na — uncsio ABoraypo) — ee MOeKYJAPHbIi Wuamerp. Boipa- 
fae (2), TOUHee, cremeHt 3 AIA Ah, COOTBETCTBYeT JIOHJOHOBCKOMY M@XKMOJIe- 
MpHOMy P3avMoelicTBHio. Takoll 3aKOH MIpHMeHHM B Hallem cylyuae, TaK 
f UCCJIENOBAaHHbIe MJiCHKH HMEIOT TOJMHHY TOrO »*xe NOpAKa, ¥TO H A, HB 
} OcoGeHHO MpH MpvOmM3HTeMbHbIX pacueTax, elle HeT HeoOxo,umoctTu 
bIBATb 3JICKTPOMArHUTHOe 3ana3qbiBaHHe. Kak BUHO 3 (2), pacuerT Dpeu- 
| COOTBeTCTByeT NO 3Haky Halim HaOJioLeHHsM. 

LCM B MWI€HKe MOABIAeCTCA JOMOMHUTEIIbHOe OTPHIAaTeJIbHOe aBIeHHe —T, 


f dopmyue (1) Pocmenyer 3ameHHTb Ha Py — (—n), OTKYAa WIA — x M0- 


s — MOBEPXHOCTHOe HaTAxKeHHe XAKHAKOCTH, a 6 = ie (v — moyleky- 


3 bc? d(1/h) 
20+ di 


Po (3) 


dp WIA PassMUHbIX 3HaueHHH ft MOXKHO BHIUMCIUTb rpapuyeckuM JMp- 


PHIWMPOBaHHeM SKCIepHMeHTAaIbHO MOJYYeHHbIX KPMBbIX pc. 1, a Po ompe- 
herca B Bue 2o/R (rae R — paWYyC KPHBUSHbI BOFHYTHIX KOHILOB IJICHKH, 
muem cryyae paguyce Tpy6Ku (0,2 cm), B KOTOpOM OOpasyeTcaA MHKPOCKOIH- 
jaa mieuKa). [lomyyennple Takum OOpasOM KpHBbIe — t = [(h) mpeycras- 
Ii Ha puc. 2 B KOOpAuHaTax — 7, 1/h? cOOTBeTCTBeHHO JIA AHHMJIMHOBBIX 
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U BOLAHBIX WwieHoK (OIJ10 u onear HaTpusa). Kak BUAHO, WIA AHWIMHA (puc. 
nomyuaerca xopomee COBMaeHve C 3aBHCHMOCTbIO — 7 ~ Lhe axon 3 
NIpAMBIX KONeOaica B Mpenenax 10% WIA PasIHYHbIX H3MEPCHHH OKOMO Cf 
Hero 3HaueHua 3,7 + 10718, Omu3KOrO K TeOpeTHYeCCKH BbIUMCJICHHOMY per 
jlem 110 ypaBHenuto (2) 4082=4,8 - 10° (c = 43 18 =5,3+ 10°° nua a 
gma). Jlia Boge (puc. 26, 6) KpuBbie — s = f(A) * He coBmajaioT C TeOpE 
ueCKUMM KDPHBBIMM (IIyHKTHpHble mpample Ha puc. 2, J, JJ — OI10 u on 
HaTpusa). IloryuenHpe 3HayeHHA — ~ HWKE TEOPeETHYCCKUX HM C YTOHYeH! 
IWIeHKH HapactaloT, M0-BUMMOMy, MefieHHee, 4em — 7 ~ I/A’. 


——————— h 


pe 
Of O07 006 O05 O04 UUs 


6000 | 
4000 
3000 
= 
5 
1 2000 
1000 
at 
A) 10 i 20 28 
Y, 3° 10 =15) — 
Puc. 2 


Bce u3mepenna mpoBoyMiucb mpi KOMHaTHOM Temnepatype (20°). Suave 
MOB€PXHOCTHOFO HaTs2KeCHHA U BASKOCTH, HCIOIb3OBaHHbIe B 9TOM padorTe, O 
JeNANHCb OObIYHbIMH MeTOJamH. Pasmepbl MWieHoK (momyocu 0 u C) on 
JIAJIMCb TO (POTOCHHMKaM IWJICHOK. 


VUuctutyT usnueckoH xumuu Tloctynune 
Codulickoro rocyfapcTBeHHOrO yHHBepcHTeta 26 VI 1958 
Copus, Bomrapua 


UWMTHPOBAHHAA JIMTEPATYPA 


1A. Weaygzxo, lr. Lecumupos, K. Huxkoaos, Bectu. Copuiicx. ye 

49, Ne 2, 127'(1954—1955). 2 A. Scheludko, Koll. Zs., 155, 39 (1957). 3 B. B. 

paruu, A.C. TutTuescekas, Kou. mypu., 15, B. 6, 416 (1953). 40. U. Op 
Kewb, KuneTuyecKkan Teopua 2uyKocteli, M., 1945, crp. 305. 

| 


| 


* 
Bsuyy Somblioro pacceuBaHuA KpuBble 6 U 6 AIA BOUAHBIX MeHOK BbIYCPYeHHI Ha O 
BaHHH HeCKOJIbKUX M3MepeHnit, 
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Wornagn Akaygemun nayr CCCP 
1958. Tom 123, Ni 6 


BHOXHMH fl 


r. M. WABJIOBCKHK u A. M. BOTATUYK 


CHHTE3 KONPONOP®HPHHA JIPO)K)KAMM CANDIDA 
GUILLIERMONDII 


(ITpeOcmasaeno akademuxom B. H. Manownuxosem 11 VII 1958) 


Tlopdu pur HaxOAATCA B OpraHH3Max MIPeHMYIULECTBCHHO B Bue coeln- 
(MH C MeTaJIIaMH (2Ke1e€30M HIM MapraHlem), MpHHuMad yyacTHe B BaxKHelt- 
|X OKHCJIMTEbHO-BOCCTAHOBHTEJIBHBIX PCaKIMAX KJeTOK — (orocuHTese u 
KAHN. OJHAaKO B OMpeesICHHbIX YCIOBHAX 2KHBOTHBI€ H PaCTHTebHbIe TKAaHH, 
iTaKXKE KYJIbTYPbl Pa3/IMUHbIX MMKPOOPraHH3MOB COepxKaT HU CBOOOAHBIC 
cpu pHHEI. 
|CpeqH MUKpOOpraHH3MoB CBOOOLHbIe NOpPHpHHb! HalieHLI y OaKTepnii, 
PSCHEBHIX rpHOoB uw WpoxoKelt (1,8). Uame Bcero OHH MpexcTaBmenbI KOMpO- 
D@UPHHOM, KOTOPbIM MOXeT HaKalVIMBaTbCA KaK B KJI€TKAX, TaK WH B KYJIb- 
JaNbHOH cpefe. IIpu stom OaxTepHu OOpasyior O6pIyHO u3omep III Konpo- 
bdupHva. ITO coeqMHeHHe OOHapyxeHO y Mycobacterium karlinski (14), 
Ppionibacterium shermanii (°), Micrococcus lysodeicticus (??), cborocuure- 
Iyrouwx OaKxTepuu (*), a y Corynebacterium diphtheriae cocrapnaer jo 
99% BpbiemeHHoro mopdupuva (4). CormacHo ucceqoBaHuasam Muuep 
rotp. (°), pa3mMuHbIe WpoxwxKHu cosepxaT u30mep I Konponopdupuna. 
}O6pa30BaHve MHKPOOPpraHH3MaMH 3HAaAUHTEVIbHbIX KOJIMYECTB KOMpONOpdn- 
Ha HacTynaer OObMHO Kak CJI€MCTBHe HapyleHHA CHHTe3a Tema HIM OaKTe- 
oxmopodpunita. Y OakTepHi Takoe HapylieHHe BBISbIBAeTCA JICrKO MIpH He- 
eTaTKe 2Kee3a B cpese (*). UTo Kacaetca TpomxKeH, TO «nopdupusa» y Sacch. 
lamensis BO3HHKaeT,coriacHo JaHHbm ]tHxa u Atisrpy6epa (?°), B ycoBHaX 
MlocTaTOUHOTO cHaOxKeHHA KIeTOK pHOodiaBHHOM. [IpuHOaBsenue B cpexy 
bro BHTaMMHa MOHOCTbIO YCTpaHAIO HakoOnIeHve KONpONOpPpupnHa HU cro- 
HcTBOBAaIO CHHTe3y reMa JpOxKAaMH, UTO YKa3bIBaeT, TIO MHEHHIO aBTOPOB, 
| peryMpyiouyio posb pHOopiaBHHa B CHHTese MOppUpHHoOs. 
B HacTtosujeH paOoTe MpHBOLNTCA MaTepHaJl, MOKA3bIBaIOLIMH, YTO HeKOTO- 
1@ [pOxXKH HakalJIMBaloT KOMpOMOpPHpHH HeCMOTPA Ha HHTeCHCMBHbIM CHH- 
3 UMM pHOodaBHHa. CreqoBaTebHO, MOryT CYUIeCTBOBaTb HHbIe, YEM HEO- 
ATOUHOCTH pHOoOaBuHa, MpHYHHbI BOSHHKHOBeHHA «MOppupHu» y WpowxKeH. 
Tipopogs ompirst 10 W3y4eHHIO AbIXaT@IbHBIX CHCTeM [porxKelt Candida 
illiermondii (ATCC 9058), orHocsmuxca K Irpymme «cBepxCHHTeTHKOB» 
6ociaBuna, MbI OOHApy2xKHJIH, YTO MpH pocTe sTOrO OpraHusma Ha CaxapHO- 
‘HepabHou cpeze Bepxrombepa c MIMKOKOJIOM HM LOCTaTOUHbIM KOJIMYCCTBOM 
aeza (0,125 y/ma Fe) HacTrynaer mocTemeHHO HC¥e3HOBeHHE IIHTOXPOMOB B 
eTKax. YxKe B 7-J\HEBHOM KyJIbType TPYIHO OblI0 OOHAPYAUTb CMEKTPbI M0- 
OULCHHA HHXTOXpOMOB IIpH HaOm0eHHH UX MPH MOMOUIH MHKPOCMeKTpo- 
canxu Lleficca. Bmecre cTeM B KJI€TKaX HakallJIMBaJOCb BelecTBO, OOsajaro- 
xe KpacHou dbmyopecleHuMeH B ysIbTpaPHwOMeTOBLIX JTyuaXx. 

C lebIo BbIACHCHHA XHMHUECKOH MpPHPONbI STOO BeUleCTBa Mbl 9KCTParH- 
Bal JpOxKKA pasIMYHbIMH paCTBOPMTeIAMM HM YCTaHOBHJIH, YTO MHTMeHT 
POO USBIeKAeTCA MpH OOpaGorKe KCTOK JeAAHOH yKCYyCHOH KHCIOTOH — 
WJIOBbIM SuPOM. TakOl 9KCTpakT MIpOMbIBaJICA alee pacTBOpOM 0,1 M yx- 
CHOKUcCIOrO HaTpun no pH 6,0 u BcTpsaAXMBaJICAH B AeHTeMbHOH BOPOHKEe 
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c HCl, B Koropy1o nepexogun nurmext. M3 adupHoro COA MOXHO OBO SKCI 
THPOBaTh MMTMeHT CONAHOH KUCOTON B Pas MMYHbIX KOHILCHTPalMAX, Haun 
c 0,01 M pacrsopos. W3 KkyabtypambHOH cpezbl MMTMeHT XOpOMo aycopOrs 
BaJICd Ha KaQIMHe HW TalbKe. IIpH MOMOMIM 3IOUMM STHX aJCOPOeCHTOB KHC 
aIleTOHOM C MOCeLyIOMel OTTOHKON alleTOHa Takxe ObWIM MOMYUeHbI COs 
KHCJIbIC PaCTBOPbl MHMeHTAa. 

OnpemeeHve CHeKTpOB MOFIOWeHHA pacTBOpOB uCcceLyemoro Belle 
B 0,15 N HCl wa cnextpodorometpe C®-4 moxa3ai0 HaIMuve MaKCHM y 
alcop6uuu mpu 401, 548 u 592 mp, uro ropopHlo O NOpdupHHOBOK MpupH 
MMTMeHTa MH MO3BOIA0 ONpeseMTh ero Kak kKONpomopdpupuH (°,%). — | 

Jlis nonyuenua mMeTunoBoro adpupa mOpdpupHHa COMAHOKHCJIbIE PacTBG 
HeHTPpaJIH3O0BaJIHCb YKCYCHOKHCJIbIM HaTpHem 0 pH 4 uM ynapHBaucb B | 
KYyyMe Jlocyxa. OcaoK 3aJIMBaJICA MeTAHOJIOM, HaCbILLeCHHbIM CYXHM XJIOPHCT 
BOJOPOJOM H OCTAaBJIAJICA B TeEMHOTe Ha CYTKH. SaTem pacTBOp TlepeHOcH 
B J[@JIMTEbHYIO BOPOHKY, pa3s0aBIAJICA JMCTHJWIHPpOBaHHOH BORO, HeliTpal 
30BaJICA YKCYCHOKHCJIbIM HaTpHem Oo pH 4 uw sKcTparupoBavica xopopopmi 
PacTBop MMrMeHTa B xslopotopMe MIpOMbIBaJICAH MHCTHIJIMpOBaHHOH BOR 
10% pactsopom NH,OH u ere 2Bax bl BOOM, a 3aTeEM M3yYaJICA B CMeKT 
cotometpe. CnekTp nMorsOouleHuA TakOro pacTBOpa MMeJI XapaKTepHble Is | 
THIOBOrO atpupa KOMponopdupvHa MaKCHMYMBbI aflcop6uuH mpH 625 (1), 571 ( 
535 (III) u 500 mp (IV) c y6prpatomei BemMuHHOH nuKoB oT IV go I (cp. (4,8,) 

IIpumeHenue xpomaTorpaduu Ha Oymare pacTBopa MeTHIOBOrO 3ac:upa | 
mponop@upHva cormacHo meToquKe (7) NO3BOHO yCTaHOBHTb Haye B 
MapaTe TOIbKO OHOrO H30Mepa Topdupuna c Ry 0,69, coorBercTBy1ony 
Konponopdupuyy III. Merumospi sup usomepa I KonponopdupnHa uM 
R; 0,47, uzomepa III 0,67, a mporonopdupnua IX 0,84 (7). [lomyuenupiii | 
KpHcTaswiMuecKoro remorm0OuHa mo IT punmireiHy (°) MeTHIOBbI acpup TB 
TONOppUpHHa HMeI B HawMx onbirax Ry 0,87. Ha xpomaTorpammMe OOHapyxé 
TakxKe OUeHb CaOce naATHO c Ry 0,34, npHHaniexamee, MO-BHAHMOMY, } 
KOMY-TO J.pyromMy mopdupuuy, mpucyTcTByromlemy B kKZeTKax C. guillierns 
dii B HeOObIIMxX KONHUECTBAX. 

Myentupukalua u3s0Mepa kKONponoppupHHa moO TemMmepaType mMraBler 
KPHCTaJIJIOB TeTpaMeTHOBOrO Supa asa coBnaawmue c xpomaTorpadr 
CKHM aHaJIH30M JlaHHble. Jlis mepBoro nylaBJIeHHA KPHCTaOB yCTaHOBIé 
Temiepatypa 154—157°, ana Broporo 172—178°. Ode Touxu mexKaT B upe 
aX BeIMUMH, MOUYYeHHBIX pa3IMUHbIMH aBTopamu (+,°,°,") Ana mpuponE 
lipetapaToB komponopdupuua III. 

CHOCOOHOCTh KONpONOppUupHHa K CBeYeCHHIO B YJIbTpacpHOMeTOBbIX JY" 
MO3BOIHJIa MPH MOMOMIM MeTOJa JIOMHHECIEHTHOH MHKPOCKONMH H3Y4HTb | 
NOKaIu3aluIo B KeTKaXx C. guilliermondii. [Ip uccneqoBpaHuu 2xXMBBIX Ke 
B JIKOMHHECIKEHTHOM MUKpOCKOMe ObwIO OOHapyxKeHO OobUIOe KONMUeC’ 
CBeTAINMXCH KPaCHbIM I[BeETOM rpaHYyJI, 3HAYHTeEIbHO Goee MEKUX, YeM IPC 
*KEBbIE KICTKH. OOpadorKa KeTOK cbsryOpOxXpoMamu, «OKPalUMBaIOLMMU» Tf 
TOMMA3MY B 3eCHbIM WIM KEITH WBET (KOPHOCPHHOM, PHBaAHOJIOM), mOKa3a 
4uTO HE BCe€ OHM HakalWIMBaloT TOpPUpHH B OMHAKOBOH cTeneHu. OcHOB! 
Macca KJI€TOK H3 MOBEPXHOCTHOM MI€CHKH, a Tak%Ke OObWAaA 4YaCTb [pox 
M3 OCalka B 7-CYTOYHBIX KYJIbTypax He COMepxKaJIH 3aMeCTHIX KONMUECTB TT 
cbupHHa. OfHako cpequ KJIeTOK M3 OCaqKa BCTpeyauch cbopMbI, coxepxKaL 
ualle BCerO NO Be rpaHyJIbl, KOTOPHIe (bryopecuupoBalH KpaCHbIM Ber 
IIpH paccmorpenum STHX KJeETOK B a30B0-KOHTpacTHOM MUKpOcKOre 06 
Py2xeHO, YTO MECTa PaCNOORKeHHA TpaHyJi COOTBETCTBYIOT BakyOuAM. Tal 
BakYOJM MMEJIM TOMOreHHbI BU MB NOMAPH3alHOHHOM MMKpocKone ‘He 06 
PYKMBaIM CBECYCHHA,— CIeQOBATeIbHO, OHH COepxKalH NOpupuH B pact 
PCHHOM COCTOAHHH. TOMbKO OUeHb HEOOMbINOE KOMMYECTBO KIeETOK ObWIO We 
KOM 3aIOJIHeEHO mOppupHHom. 

2 UToObl BHIACHUTh MIPpHYHHY BOSHAKHOBeHHA «mOpdupuny y C. guillierm 
dii, MbIl W3yyalH MHTeHCHBHOCTh cuHTe3a KOMporOphupuna WpouoxKamMu 
cpeqax pasHoro cocTaBa. Oxkasalocb, 4YTO MpH pocTe Ha cyco-arape J 
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Papbl€ KYJIbTYPbI APO AReH HE OOalaH KpacHoli cryopecuenuneli B YJIbTpa- 
HOJICTOBBIX JIYHaX, T. €. HE COMCpxKaM SHAYMTEI_HBIX KOMMYECTB NOpUupHHa. 

TO 2K€ BpeMA MpHOaBenMe K cpexe Bepxrompyepa c riuKOKONOM GoraToro 
aTaMMHaMH Tpynnbl B Apoxxesoro apromusata (0,5%) He yerpaHamo «mop- 
MPHH> HM MaKe 3HAYMTeIbHO YCHJIMBaO ee. CneqoBaTebHO, HapyweHue mop- 
MpuHOBOrO OOmeHa y C. guilliermondii ne saBaserca caencTBuem BUTaMHH- 
OW HEMOCTATOYHOCTH [pom xe. TObKO HCKIOUeCHHe M3 CpesbI PINKOKONA 
M. Tad. 1) peskO ymeHbumMO HaKomeHue KON ponopdupuka. 


TaOnmuna 1 


Cojep2kanne KOMponoppupwua B 7-JHeBHBIX KyJIbTypax 
C. guilliermondii npu pa3anuHpix ycnoBuax, ux BbIpalluBaHua 
(B cpege 0,18 y/ma Fe) 


<i ae 
Set RE SL 
Coctap cpegpi K 5S ger 
SEE ofes 
Cpema c (NH4)2SOa 4 rauKoKosom Dal 36,0 

Ta xe cpeqa+0,5% fpox2KeB. aBTOJIN- 

3aTa 4,6 MSAD: 
5 DES 


Cpena c (NHa)25Oq4 6e3 rauKkoKoua 


* Snecb HB TaO/. 2 HMeeTCA B BUY CyXolH Bec KeTOK. 


Cnoco6xnoctb C. guilliermondii k cuHTesy NOBbIWeHHBIX KOMMYeCTB KOMpO- 
opdupuua III Ha cpege c MIMKOKOJIOM CBA3aHa, N10-BHAHMOMY, KaKUM-TO 06- 
a30M C OCOOCHHOCTAMUM OOMEHA BeIIeCTB STUX MPOXK Keli KaK KCBEPXCHHTeETHKay 
100psaBuHa. Y pa3HOBHJLHO- 

a C.  guilliermondii var. Ta6Onuua 2 
embranaefaciens, DINOCH: CuHTes Konponoppupnua u pHOodsaBuHa pasHOBHAHOC- 
JIbHO ClaOO CHHTE3HPYIOWeH tTamM pzpomxeli C. guilliermondii ppoxoxamu Sacch. 
iTaMHH Be, a Takxe y Sacch. ellipsoideus 

lipsoideus MbI He HaOmi02aHM 


SF oe gia ee 
AKOMNICHHA OOIbIUMX! KOVJI- ses GPa. gee ; 
TB KOMponoppupHvHa Mmpu Bux gpouxeii BEE So cine 
WaJIOPMUHbIX YCJIOBHAX KYJIb- }o em ISESSISZaos 
«BH poBaHHa. Bta6n. 2 npuBe- 
PHI pe3YbTAaTbl aHaIH30B  C. guilliermondii 3,57 | 67,7 | 3,48 
}MHEBHBIX KYJIbTYP 9THX APOR- —C.._ guilliermondii var. mem- 
A Tc ae ee ocr er mee dy 


| Kak M3BeCTHO, MHTCHCHB- 
de oOpasopanve Komponopdu- 
una II] mpoucxoquT TakxKe B KYJIbTypax «CBepXCHHTeTHKa» BUTamu Ha By2—npo- 
(IOHOBOKHCIbIX OaxTepult (°). HakanuBaetca Bce OObUWIe TaHHBIX, YTO B O6- 
130BaHHH opdupHHoB, pHoOodpiaBHHa HM BUTaMHHa Byz Ha onpeeneHHEIXx 
hanlax OHOCHHTe3a YYACTBYIOT OHH HM Te 2K HH3KOMOJCKYJIAPHbIC Wpemuect- 
‘HHHKH, Halpumep, riukoKon (*,°). BosHuKHOBeHHe «mopdupyu» y MHKpO- 
DB — «CBePXCHHTETHKOB» 9THX BHTAMMHOB yKa3bIBaeT, KaK HaM KaxKeTCs, Ha 
DBBILICHHY1IO JIAOWJIbHOCTb OMNPeCeCHHBIX 3BeHbeB UX oOmeHa BeIILeCTB, CBA- 
|HHEIX C OOpasOBaHHeM TeTePOMMKJIMYeCKUX COCMHEHHH. 

| B pesybTaTe MpOBeeHHbIX UCCIeAOBaHHH BbIACHeHO, TaKMM OOpasomM, 
ro C. guilliermondii, 8B oTmmune oT Apyrux AO cHx Nop UcceOBaHHbIX BUOB 
DOKKeH, CHHTe3HPyIOT 3HAUHTeIbHbIE KONMUeCTBA UusOMepa III Konponop- 
puna. STO BelleCTBO HakalWIMBaeTCH B BaKYOJAPHOM arlnapaTe KIeTOK, 
S0OCHHO B aHaSPOOHbIX YCOBHAX (B KeTKax OcaqKa). «[lophupua» Wpomxeli 
bgHHKaeT Ha cpefax, cORepxallMX MIMKOKOJI — OJMH M3 MpeuecTBeHHHKOB 
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B OuocuHTese MopdupuHos. JipoxxeBo aBTOMH3aT CTHMYJIMpyer O6pa30BaH 
Komponopd@upuHa. J[poxxu C. guilliermondii var. membranaefaciens u Sace 
ellipsoideus Ha cpeme ¢ rIHKOKONIOM He OOpa3yIoT OObUIMX KOJMYECTB KONE 
TIOppu pHa. 


JIbBOBCKHH TocyfapcTBeHHbIM yHMBepCHTeT Tlocrynusto 
uM. Mp. ®panKo 2 VII 1958 
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‘Toxaagn Akanxemun HayR COGP 
1958. Tom 123, Ne 6 


TFEOJIO-HA 


A. P. AHAHbEB u 10. B. MAXAMJIOBA 


BOSPACTE OTJIO)KEHHM HW)KHEM YACTH MMHYCHHCKOM CEPHHM 
B CBA3H C OTKPbITHEM LEPIDODENDROPSIS HIRMERI LUTZ 
B CAMOXBAJIBCKOH CBHTE 


(IIpedcmaeaeno akademuxom H. C. Ilamcxum 18 VII 1958) 


{ 


Orjmomxenua MunycuucKoro joyrmeHocHoro HMxKHerO Kap6oHa, oObequ- 
3IUMeCH PaHbIWe B MHHYCHHCKYIO CBUTY MOuHOCTHIO 10 1800 m, Temepb mepe- 
*HOBaHbI B MHHYCHHCKY10 C€pHl0 H NOLpas le AIOTCA CHH3Y BBEPX Ha C/elyi0- 
@ CBUTbI: ObICTPAHCKYO, aJITalicKy10, HajlaITalicky!0, CaMOXBaJIbCKy10, KDH- 
ICKY!O, COJIOMCHCKYIO, KOMAPKOBCKYIO, COrpHHCKy!0, OaHOBCKy!10 HM MOL- 
ickyto. [lepppie TpH CBHTbI ObIIM COMOCTaBJIeHLI C TypHelicKHM spycom, 
Wa Kak BCE BbIUe3aleraloulve CBUTbI, HaYMHAaA C CaMOXBaJIbCKOM, OTHECEHBI 
BH3eHCcKOMy sipycy (?). 

Hospie maseo6oraHHueckHe MaTepHaJbl, cOOpaHHble aBTOpaMu, a Takxe 
NMeqMuMAMH 0X pyKosoycTBom M. VW. Tpatsepa, u3 ObicTpaAHCKOH HM CaMo- 
WIbCKOH CBHT MO3BOJIAIOT HaM B 9TOM CTaTbe OOOCHOBATb BepXHeAeCBOHCKHH 
pact WWIA HM KHeH YacTH ObICTPAHCKOM CBHTHI H TYPHeHCKHH BO3pacT WIA 
‘OX%KCHHH, OXBATbIBAIOUIMX BePXHIOIO YaCTb GOBICTPAHCKOM CBUTHI, a Takxe 
alicky!0, HaylaTalickyio HW CaMOXBaJIbCKYI0 CBHTHI. 

Jia HYoKHeH YaCcTH ObICTPAHCKOM CBHTbI paHee ObLIM NPHBeeHbI CeEMyIOUHe 
‘TeHua: Cyclostigma kiltorkense Haugh., C. carneggianum (Hr.) Nath., 
1enophyllum subtenerrimum Nath. (1). Temepb mbl HMeem BO3MOxXHOCTb 
\ABUTb K 9TOMY CHHCKY ele 1Ba Bua: Archaeopteris halliana (Goepp.) u Aphle- 
pteris boegendorfiana Goth. et F. Zimm.,— nattjennpie B 1957 r. Ha mpa- 
¢ Oepery p. Uy, Bele 4. JIlerocraeso, B HopoceroBpcKoM palioHe, B 
MeCTHOM 3aJleraHHH C IMKJIOCTHrMaMH. OTO JonoHeHHe Telepb HajlexKHO 
SbIBaeT HM KHEObICTpAHCKy!O (blopy c apxeonTepHcoBOH mopoH KpacHo- 
THOrO BepxHero JepoHa CasHo-AstalicKoH ropHoH OOacTH HM Apyrux palio- 
; ceBepHoro MolyulapHa. 

V3 pepxuei actu ObicTpaAHCKOM CBUTbI paHee Obl ONpeeMeHbl CiTeMytO- 
2 pacresua ('): Sublepidodendron igrischense Ananiev, Asterocalamites 
ybiculatus (Schloth.), Sphenophyllum subtenerriimum Nath., Rhacophy- 
incertum (Dn.) Kr. et W., Aneimites acadica Dn. Hs HAX OCTATKM, ONHCaH- 
M0, HasBaHHem Sph. subtenerrimum, MbI CKJIOHHbI CeHtac NepeonpeeIHTb 
phenophyllum geigense Lutz, a ocTaTKH, Ha3BaHHbIe BUOM Rhacophyton 
artum, CUYHTaTb KaK COMHHTECIbHO OMpeeJIeCHHBIe. B paHee coOpaHHoH 
UM W3 HaC OOLIMpHO KOJWeKIMM UcKOMaembIx pacreHut us MrpprunucKoro 
TOHAXOXKMCHUA HalieHbl MHOTOUNCJIeHHbIe OTMeYaTKH H30/1MPOBaHHbIX MepbI- 
mM (pparMeHT OAHOrO Mepa, KOTOPbIe HEBOSMOXKHO OTMYMTb OT BULOB Adian- 
s ungeri Read, A. cardiopteroides Read u Triphyllopteris rarinervis Read, 
CaHHbIX HeJaBHO H3 OTOXKEHMH HM2KHEMMCCHCHIICKOFO BO3spacta B CepepHor 
puke (1°), HerpyqHO BUJeTh, UTO BECb STOT (PAOPHCTHYCCKHH KOMITICKC 
» He MIpHHaexKUT K dope Archaeopteris — Cyclostigma, cBolicTBeHHOoH 
aM OBICTPAHCKOH CBUTbI. B HeM NOABIWJIMCh pacTeHHA Sublepidodendron, 
imites, Adiantites u Triphyllopteris, koroppie cBolicTBeHHI PlopaM HYK- 
) Kap6ona. 
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Takum o6pa30m, rpaHuly Mexjly BepXHHM J/eBOHOM M HH2KHHM KapOoH 
B MuHYCHHCKHX BMauHax 10 JaHHbIM CMeHbI (IOP ceAyeT MPOBOMTbh BHYT 
ObICTpAHCKOM CBUTbI, KOTOpyi0, KaK U3BECTHO, TepBbIe H  JICOBATEIM 97 
CBHTbI Mokpaslenatu wa [Be TOM: ObicrpaHcKyo I u OvicrpxHcKyto II ( 
Tlo-suyqumomy, Tenepb culeqyeT BOCCTAHOBMTb 9TH 3aObITbIe TEPMHHBI. 

Hag Opicrpauckoh II Tomei 3aneraioT cormacHo aJiTalickaad M HalasTa 
CKaad CBHTbI, B KOTOPbIX OMPeeMMEIX pacTeHui He HalifeHo. B caMOxBaJIbCKG 
CBUTe, 3aleralollel COrlacHO Ha HajlaiTaHCKOH CBUTe, COMep2xKaTCA MOBCemMecy 
HO OOHJIbHbIe PaCTHTEIbHbIC OCTATKH, YACTHYHO yxKe M3yYaBIUHeCcA PaHbUe. 

B neppprx padorax (79,24) dopa caMOxBaJIbCKOM CBUTHI ObWIa MpeAcTapse 
cnemyiomumM cnuckom BugoB: Lepidodendron veltheimianum Stb., L. wiilf 
num Hr., Cyclostigma kiltorkense Haugt., Bergeria alternans Schm., 
regularis Schm., Filicites ogurensis Schm., a Takxxe KHOppHamu Tuna Knq 
ria imbricata u COMHMTebHbIMH CTHrMapuHsamH. Bospact sTou duoppiM. Liman 
ray3cHOM Obi ONpeleeH Kak CaMbili paHHHli Hu2KHUH KapOOH (MeqBexKUH Apyd 
B caenyromux padorax (8,1°) camoxBaIbckaa (popa Obila OTHECeHa K BepxHeN 
JIeBOHY H TIpW3HaHa SHemMUHON. OcTaTKH JemuOopHTOB, paHee onpezena 
wueca VY. [manpray3seHom kak L. wiikianum, B. A. Xaxsop oTHeC k HOB 
Buyam: Cyclostigma distans Chach].u C.rhomboica Chachl., a HasBaHue C 
lostigma kiltorkense um ObI0 ynpa3qHeHO Kak HeOOOcHOBaHHOe. PosoBoe H 
3paHue Lepidodendron B. A. Xaxsop coxpanuu. I]pusHaHMe COBMeCcTHOTO H 
XOK CHUA. WMKJIOCTHIMbI HM JIEMHAOLeCHApOHa B CaMOXBaJIbCKOM CBUTe OCTaIO 
yO HeaBHerO BpeMeHH 3arajiKOH, MellaBIUeH MpaBHJIbHOMy olpeneeu 
BO3PacTa CaMOXBaJIbCKOM (pOpHl. 

Hau HOBbIe MaTepHaJIbl MOSBOIMIM YCTpaHHTb 3TO TylaBHOe NMpoTHBoOpeYy 
WM MpelcTaBuTb dlOpy CaMOXBaJIbCKOH CBUTbI B Cezyioulem cocTaBe: Subl 
pidodendron alternans (Schmalh.) comb. nov., S. distans (Chachl.) com 
nov., Lepidodendropsis hirmeri Lutz, L. vandergrachti Jongm., Goth. 
Darrah u Caulopteris ogurensis (Schmalh.) comb. nov. 

OT TIpHMeHABLIMXCA JVI} CaMOXBaJIbCKOM CBHTbI POJOBbIX Ha3BaHHi 
pidodendron nu Cyclostigma MbI BhIHy2xKeHbI ObWIM OTKa3aTbCA, TaK KaK B MM 
IUMXCA OOWMPHbIX KOJWJICKUMAX KOPbI JIEMHACMPUTOB, HaxOAWIMXCA B Ca 
Pa3MUHbIX COCTOAHUAX COXPaHHOCTH, He ObIIO HaveHO THNMUHBIX ORO 
CBOHCTBEHHBIX 9THM PaCTeHHAM. THM KODPbI eNHAOPHTOB, Ha KOTOPOM mpey 
HHe€ aBTOPbl OCHOBbIBaJIH NpucyTcTBHe pofa Lepidodendron B camoxBambeK: 
(pope, B e€HCTBUTeEIbHOCTH OOHapyxXUBaeT BCe XapaKTePHble MPH3HakU pO; 
Sublepidodendron (Nath.) Hirmer: nenngoxenzpouyHE Tun u pacnonoxKert 
JIMCTOBBIX NOMyueK, OTCYTCTBHE HAaCTOAIMerO AUCTOBOTO pyOla Ha HUX MH Op 
KpemeHHe, 1O-BUJMMOMY, HUKOra He ONaaBIUMX JIMCTbeB K CaMOM Bepxylle 
HOH uacTH JIMCTOBLIX MOfymek. Bonee npHMHTMBHOe CTPOCHHE AHCTOBLIX OpF 
HOB y CYyOueNHOLeHApoHa MO cpaBHeHHIO C HaCTOAMMM semMzo,eH pou 
NOCIYKUIO OCHOBAHHeM AIA ycTaHOBMeHHA Ocoboro cemelicrBa — Sublej 
dodendraceae,— saHumatomlero B cbuoreneTHUeCKOM JpeBe JenuzouToB Mp 
M@KYTOUHO NOMOKeHHE Me*KAy Bepouckumu Protolepidodendraceae u Kap 
HOBbIMH Lepidodendraceae (8). 

OctaTKH senuyopuTa,; HasBaHHbIe HAMM, COrmacHO mpuopuTety, KaK Sw 
lepidodendron distans (Chachl.), us06paxxenb B nocmeqHeM u3laHHH yueOHH 
no nameodoranuxe A. H. Kpumrodosuya na crp. 453 nox AByMA pasHbIMH P 
JOBbIMH WH BHOBbIMM Ha3sBaHuamu Lepidodendropsis concimnum Radcz, 
Ursodendron ellipticum Radcz. (°). 97TH HasBaHHa MbI MpH3HaTb He MOXKE 
TaK KaK OHH OCHOBaHbI Ha pa3JIMUHbIX COCTOAHHAX COXpaHHOCTH oHOrO 
Toro »%e pacTeHua Sublepidodendron distans. 

YnoMaHyTHe BHINe BULLI poxa Lepidodendropsis Lutz Hamu onpeyene 
OTUACTH NO paHee ONMCAHHbIM KOJWICKIMAM, OTYACTH 10 HOBbIM COopam 1957 
Ha puc. 2, 1 W300paxkKeH oOpasell, pahee onucaHHprii (2°) nox HasBaHHem He 
nia cribriformis Chachl., xoroppii BMecre c o6pastom, u306paxKeHHBIM Ha pH. 
3 H€BO3MOXKHO OTJHYTb OT HEKOTOPEIX COCTOAHHH coxpaHHoctu KopEI L. v. 
dergrachti, usoOpaxenuErx B pa6ore (15) Ha ta6s. 10, cur. 33 uw Ta6n. - 
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Puc. 2. 1, 2 — Lepidodendropsis vandergrachti J., G. et D.; / — MecTonaxoxyenne Ne 2 Ha 

mpapom 6epery LEnucea, 2—TaM %e Ha JI€BOM 6epery Enuces; nat. pet. 3—6 — Lepido- 

dendropsis hirmeri Lutz: 3 — mecTonaxorkK enue No 1, 4—6 — mecronaxoxenne Ne 3 (da — 
yacTtb 4, 2X; 6a — uacTb 5. 2X; OcTambHOe — Har. BeJI.) 


JLAH, rt. 123, No 6, Ananbes i Muxaiinona 
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ar. 37. O6a oOpasua mpoucxoysT u3 mMecTOoHaxoxneHua No 2 (puc. 1). Bee 
‘TANbHBIC OOPasibl, H300PaxKeHHbIe Ha puc. 2 uw Mponcxomsmue us MecTOHa- 
sKknenui NeNe 1, 2 u 3 (puc. 1), Jaior mpescrapmenne o pasmMuHbIx COCTOAAMAX 
)X PaHHOCTU KOPbI, COBEPINCHHO HEOTJIMUMMBIX OT TakOBbIX L. hirmeri mo y3kKol 
2peTCHOBUAHOH CPOpMe JIMCTOBBIX MOymeK HU MO Ux BUHTOOOpa3sHomy, Mourn 
yTOBYaTOMy pacnooxeHuio (1°,1°), 3a HemocraTKOM MecTa Mbi He HMeeM BO3- 
OKHOCTH OOCYIMT 3ecb npoOeMy HOMeHKsAaTYpbI, cBA3aHHyI0 c L. hir- 
eri. OTMETHM TOKO, UTO analoruu- 
alli STOMY pacTeHHI0 THM KOPbI Obl ONH- 
\H paHbie NOx HasBaHuamu Lepido- 
andron corrugatum Dn. (#4), L. scobi- 
formis Meek (#%), Heleniella theodori 
al. (*) u Micheevia (°). 

Panee onucaHHBIe H3 CaMOXBaJIb- 

(OH CBHTbI PaCTHTeJIbHbIe OCTATKH MO] 
a3BaHHAMH Filicites ogurensis Schm. 
?), Neodendron Chachl. u Eremio- 
ndron Chachl. (°°) Ha ocnopannu 
Nee MOJIHO COXPaHHBIUUXCA OOpasiloB 
Be eo a COGN OM TELM OObEAHHUTS Puc. 1. MectonaxomwyeHua octatKos Lepi- 
DEMEHHO B OHO pacrenue Caulopteris — godendropsis B camoxpaabcKoil chute, H30- 
surensis (Schmalh.) comb. nov. Ono  6paxennprx na puc. 2: 1 — npappili Oeper 
MMeyuaTeJIbHO TEM, UYTO COCTOHT H3 TOJI- » eee r. ae ne aepbiit i ses 
oro Caulopteris-nonoouoro paxuca,  $ePerap. Emel.» 18 ot mec: Aamo 
rCbIMAaIoulerO B CTOPOHbI KPyMHble JIH- Ke cy K pHBUneROrO 
ONOAOGHbIC OpraHbl, 3aKaHUHBarIOMMe- 
 MCJIKHMH pacceueHHbIMH MepbuuKamu Tuna Sphenopteris u Sphenopteridi- 
mn — Rhodea. Oyunaxo matepvana ele HeOCTaTOUHO, YTOObI pasJIMUMTb 
) 9THM TIepbillikaM Ba Buja. 
Jina cyxKeHHA O BO3pacTe CaMOXBaJIbCKOH (blopbl HanOoONbMMH NHTepec 
yeMCTABIAIOT BUALI Lepidodendropsis, cocTaBAIOWIMe XapaKTepHblil 3J1eMeHT 
1aBHO BbIABIeHHOH B. Mourmancom «opp Lepidodendropsis — Rhaco- 
eris — Triphyllopteris», oxBaTbiBaiomel y3KHH CTpaTurpaduyeckul HHTepBa 
mpeylenax: BepxH BepxHero JeBOHa — CaMbl€ HU3bI HxKHErO KapOoua (7°). 
-pyrou cratpe (1*) ropoputca 0 Tom, uro dopa Lepidodendropsis — Rhacop- 
iris, BO3MOXKHO lpefcTaBseT coOo1 mepexoq mexyy daopon Archaeopte- 
3 — Cyclostigma eBoua vu :lopoh Hu2xKHeH YacTH MuCcHcHmMA. K Tem MHoro- 
ICICHHBIM (bakTaM JOBHselickoro Bospacta Lepidodendropsis, KoTropple Onin 
iyOmuKopaupl (1%,1”), caeqyer O6aBHTb HoBble. B KutTae HegqaBHo omucaH JO- 
ropepHbIi L. hirmeri B cooOmecTBe c BepXHeeBOHCKHMH pbiOaMu U uckomae- 
SMH paCTeHHsAMH HW>KHeKapOOHOBOrO Tua H3 cepHu YAyH, saseraioulel Noy 
MBECTHAKAMH TypHelickoro Bospacta (”). Ha Ypase yraenocuas Toma 
_Lepidodendropsis u Micheevia nomemeHa B cpefHIo10 YacTb TypHelicKoro 
yea (°). 7 

Ha nopnselickuit BO3pacT CaMOxBabCKON dsopbi Take YKAa3bIBaIoT Sub- 
ipidodendron distans u Caulopteris ogurensis mo ceqyrouuM coo6paxkeHHsM. 
» distans aBaaeTCH pacTeHHeM, MPOHCHICMIHM HeMOCpeACTBEHHO OT S. igri- 
shense, 3avieraiomem B ObictpsHcKoH I rome, T. e. y CaMOH rpaHUIlbl C Bepx- 
MM J[€BOHOM. OTOT cakT yKa3bIBaeTHa OUCHb TECHY!0 PONCTBCHHYIO CBA3b 
KILY BepXHCObICTPAHCKOH H CaMOXBaJIbCKOl (NOpaMu, HE MO3BOJIAIONIMME 
DIYCKaTb CKONbKO-HUOYAb 8HAYUTENbHOFO BPCMEHHOFO PaspbIBa ME*%KAY HMMM. 
aulopteris ogurensis qaeT Ham MpeycTaBseHHe O THe TanopOTHHK OOO pa3sHOTe 
AcTeHua, Gomee CXOMHOFO C HEKOTOPHIMH BEPpXHEAEBOHCKHMH BHJaMH, HallpHMep 
'Caulopteris peachi Salter ("), wem c BufaMu MO3,HerO HM2KHETO KapOona. 
. A. Xaxnop (!°), m0 HalleMy MHeHHIO, MpaBHbHO MOMYePKHYI CXOACTBO 
fro pacTeHUs He TOMbKO C YMOMAHYTIM BepXHEJCBOHCKHM PacTeHHeM, HO 
(KKe co cpequemesouckon Barrandeina dusliana Krejéi. IIpu sceit orpaHHueH- 
beTH Hallux 3HaHMH 06 S9THX TpeX PacTeHHAX pa3s/IMYHOTO BO3pacTa ager: 
) 9 108 
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BIONHE BEPOATHBIM, YTO BC€ OHH He TOMbKO MpOCTO CXOHbI Mexy Cooot10, eC 
MU COCTaBIAIOT eMHYy!IO dbusioreHeTHuecKylO BETBb. | 

Aneimites acadica, Lepidodendropsis hirmeri u Hexoroppie Apyrue pacre 
HUA IO3BONAIOT COMOCTABHTb HW2KHIOIO YaCTb MMHYCHHCKOM CepHu, OT OBICT 
paucKon I] rom O CaMOXBaJIbCKOH CBHTbI BKJIIOUHTEJIbHO, C rpynnon Xop 
rou Bocrounoh Kananet u rpynmoi Tloxono AnnanauckoH oOmactu CLIA 
OTH PpyMMbl OTMORKeHMH B KOPPeMAMMOHHOK TaOMWe MUCCHCMIICKUX CPopMallAs 
CesepHolt AmepuKu momemeHbI B TypHelickuH spyc (7). 

B 3aKkmouenne cemyel CKa3aTb, YTO paHHHe MameoOoraHMyeckue padorbi 
YTBep2xKaBIUMe CMEWIaHHbIi JeBOHO-KapOOHOBbIt COCTaB (JIOpbl CaMOxBaJE 
CKO CBUTHI, ObWIH MpaBMJIbHbIMM B TOM OTHOINe€HHH, YTO OHH MOAMeTHIN GONE 
IpeBHU xapakTep 9TOM :bOpbI NO OTHOWEHHIO K LaBHO M3BECTHOK JemuOTeHD 
poHOBOH cbrope mosyHero KysbMa. Ho OHM He CMOIIH H3-3a OrpaHMueHHOCT! 
MaTepHalla OTJeIUTh 3Ty *Opy OT BepXHeeEBOHCKON uIOpbl. ) 


TomMckHl TrocyapcTBeHHbIM yHHBepCuTeT Ioctynuso 
um. B. B. KyltOpmuesa 16 VII 1958 
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PEOJOFHA 


M. M. BECEJIOBCKAS u M. A. ACEHEBA 


CTAIMH ®OPMHPOBAHHS WH Y3MEHEHHS TEPPHFEHHbIX Nopoy 
HA TIPHMEPE H3Y YEHHA HOBO-MMHCKOM CKBA)KHHbI 
(1IPHK YBAHCKASI HA3MEHHOCTB) 


(ITpedcmasaeno axademukom H. M. Cmpaxosom 9 VI 1958) 


Tlog cma60 W3MeHeHHDIMH HYOKHEMEJOBbIMH OTJIOKCHHAMH *, 3anerarloluMH 
Ha rayOuHe 2336—2060 m, Hoso-Muxckas cKBaxuna Berperuaa MeTamMOp(pi- 
30Ba HHbIe Maj COZOHCKHE mNopoyp (rmyOunpt 2566—2336 m). Stu yBe Tom 
)B pa3JIM4HOl CTeEMe€HH U3MCHEHHBIX I10- 
| Pow mpociexKeHbI HB ApyrHx CkBaxkMHaXx 
Tlpuxy6auckow Hu3mMeHHOocTu — Mna- 
TOBCKOH, IlecuaHoxoncKkon, BpicesKos- 
pckoH WH Evicxon (puc. 1). Bo spcex sTux 
|CKBaxKHHaX TO, HH?KHEME/IOBBIMH 110- 
| powaMH BCKPbITa yvacTb «MOrpeOeHHbIx : 1 Beis Gua Js 
brepuunuy» (*) — zpesneli nameosolicKor asenen ey 
(TOpHOH CTpaHbl, UMerolleH CBOe IMpo- eae Meee 
(oxKeHHE Ha BOCTOK HM Ha 3anal. 
| Uepemopanne mayek mopoy c ogu- 
|} HaKOBbIMH CJIOAMM, MOMLHOCTb Mauleo- 
SOHCKHX OOpas0BaHHH HW mpHcyTcTBHe 
addy3uBoB ** xapakTepHbl JIA reocHH- 
|KJIMHaIbHOrO pexuma. K reocnHKsJH- 
“HaJIbHbIM OOpa30BaHHAM, BO3MO>KHO, en ee a 
}OTHOCATCA OTJIOXKCHHA HMKHETO MEJIA. pye, 1, CxemaTHuecKat KapTa pacnonoxe- 
Hyxe mpuBoyatca onucaHua MeTamop- HUA CKBa@XKHH 
(uU3OBaHHbIX aIeO3O0HCKMX Topo u 
C1a60 H3MCHCHHBIX M@JIOBBIX OTIOXKeCHHH, MpHueM MIpH ONMCaHHH THIMOB NOpod 
oco6ce BHHMaHHe OOpalleHO Ha XapakTep BTOPHUHHIX H3MeHEHHH B MeTa- 
MOpP(H30BaHHbIX OOpas0BaHHsAX, BOSpacT KOTOPbIX MO aHaJIOrHU C TlecuaHo- 
KONCKOM CKBaxKHHOM ONpeemAeTCA KaK HHW2KHEKAMCHHOYTOUIbHBIM. 


I. Tuny nopog MeTamMop@usoBaHHoro KkKapooua 


1. Katakla3MpOBaHHBI€ KOHIVIOMepaTbl; B HHX COWepxKaTCA TaJIbKM pasmMe- 
pom 2—10 mm: oKpyrvible, NOJLyOKaTaHHble HM KOppOJH pOBaHHBIe, COCTOALME 60/1b- 
mel uacTbio W3 KBaplla, YaCTHYHO MMEIONLerO MOSAHYHYIO CTPyKTYpy, KBap- 
ita, B CMHMUHBIX. clyyaax MarMoKsa3a, rpanuTa rumaOuccaIbHOrO OOIMKa 

‘MM xcy3uBHbIx MOpol, OCHOBHaA Macca KOTOPbIX MOMHOCTbIO OKBaplOBala. 
Llement (30%) cocronT “3 Me/KOrO MepeKpHCTaIM3OBaHHOPO KBaplla H PexKe 


@ 


KaJIbuuTa (c yYeTKO BbIpaxkCHHbIMU MOJIUCH HTCTHYCCKHMH JIBOHHUKaMy), cepH- 


* Bospact 9Tok TOM ompesemneTcCA Kak antT-ambOcKuH. HyxKHIOIO UaCTb, B HHTepBase 
2336—2521 m, C. H. Haymopa, cormacwo cnopoBoMy aHasIH3y, OTHOCHT K HEOKOMY,. 

** ObpysuBHble MOPObl BCTPeveHb! B BUJe Taek B Hozo-Munckoli cKBaxkHHe M B KOPCHHOM 
ganeranuu Bp VnatoscKoli ckpaxkune (KepaTodpupb! H ambOuTuTbl) u B IlecuaHOKOMCKOH CKBa- 
2KUHE (JallHTbl). 
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1 
WHTa HW OTACIbHbIX KPYMHbIX JIMCTOUKOB MYCKOBHTa HM XJIOPHTa. Berpeyaercs 
Kpuctammmueckuli mmpuT (2%) u metKoxced (I—3%). UepHoe B OTpaxkeHHOM 
cBeTe OpraHH4yeckoe BeuLeCTBO (I10-BHAMMOMY, MeTaMOp(pH30Ba HHOe WO crayMn 
yrucToro) OGHapyxKeHO B BUe HeMpaBHJIbHbIx OOpas0BaHHH, YacTO npaypored) 
HbIX K THPHTy. 

SpeHHA KaTakila3a OOHApyXMBalOTCA B NOABJICHHH Pe3KO BbIparxKeHHOrG 
BOJIHHCTOrO yracaHuA WM MOSaHUHOl Cc 3yOuaTbIMH OrpaHH4YeHHAMH CTPyKTYPb! 
y KBapla TavleK, B M3O0rHYTOCTH BbITAHYTOCTH [BOMHUKOB y, HaarMoKasa | 
B TOM, UTO B TalbKe PpaHHTa MerMaTHTOBadA CTpykTypa JIMHe€MHO BbITAHYTa! 
Bo pcex lrallbkax OOHapyxKeHbl TPelIMHbl, 3aJIeYeHHbIe KBapIeM. 

2. KatTaksla3H pOBaHHbIe pa3sHO3epHHCTHIe KBapIMTO-NeCdYaHHKU, YacTO C Ma- 
palmenbHol TekcTypoH. [lecuaHble 3epHa COCTOAT H3 KBaplla, KBaplHTa, CepH+ 
IMTH3H poBaHHOrO MWarMoKasa (G—15%) WH B CAMHHUHBIX CYYaAX MUKPOKIM- 
Ha. B cBa3H C paspacTaHHeM KBaplla 3e€pHa YaCTO MIOTHO COMpHKacalwoTca Apyh 
¢ Apyrom. MopmMa 3epeH YacTO BbITAHYTad MU HelMpaBMIbHaA, MHOra OHH KOP+ 
pogupopaup. LlemenT uae Bcero pereHepallMOHHbIM, Nepexo_AuMi B IkeMeHT| 
COM PHKOCHOBEHHA, COCTOHT YacTO H3 MebYawHxX, 0,01—0,05 mM, 3epeH KBaplla, 
a TaKXKe KaJbUMTa, XMOpHTa OeHO-3e7eHOrO C cepoH HHTepdepeHUMOHHOH 
OkpacKOit u MycKOoBuTa. UacTo BcrpeyaeTca MMpHT B Bue KyOuKOB (1—5% 
HW slelikoKceH. Kpome Toro, HHOrla COBMECTHO C IIHpHTOM OOHapy2KMBaeTca Yep 
Hoe opraHHyeckoe (yrmucToe) BeLLeCTBO. 

SBIeHUA KaTakJla3a, TaK Ke KaK B KOHTJIOMepaTax, CKa3bIBalOTCA B BOSHMK- 
HOBeHHHM BOJIHUCTOFO yracaHHA HW MO3aHUHOH CTPYKTYpbl Y KBaplla MW B TOM, i 
JIMCTOUKH MYCKOBUTa H 3epHa MWiarHOKa3a M3OrHyTbl: OHH YaCTH 3epeH Mla 
THOKIa3a CIBHHYTbI OTHOCHTCIbHO JpyrHx. | 

K kBaplHTO-MecuaHMKaM TeCHO IIpHMbIKalOT OKBaPIlOBaHHbIe apKO3OBbic 
MeCuaHHKH, COfepxaHHe MomeBoro winaTa B KOTOPbIx MmpeBpiuaeT 25% (?). 

Halo OTMeTHTb, YTO pacceAHHbIe OHTYMbI H3 S9THX MOPOA HE U3BIeKAIOTCHI 
M OMTYMHHO3HOCTbh paBHa HYVJILO. ; 

3. YIJIMCTO-CepHILHTOBbI€ CJIaHI[bl — TeMHO-Cepble, MOUTH YePHbIe HW CepbIe 
C UWENKOBUCTHIM OJ€CKOM H TOHKOH BOsIHOOOpasHOH CJIOMCTOCTbIO MH «rodpK- 
pOBKOH». CocTOAT OHH TvlaBHbIM OOpa3s0M H3 CepHIHTa HW YIJIMCTbIX 4aCTHL. 
pexe KkapOoHaTa H XJIOpHTa, MpH4eM BCe 3TH KOMMOHEHTHI HaOw1oaioTca & 
Pa3JIMYHbIX KOJIMYECTBCHHBIX COOTHOWUIeHHAX. UacTo BcTpeyaroTca KPYMHbIe. 
no 0,4 MM, OUeHb CBETIbIC, MOUTH Oe€CUBETHbIC JMCTOUKH XJIOPHTa C JMOBOM 
HHTepepeHUMOHHOH OKPaCKOH HM C OTOPOUKOM H3 MyckOBHTa. UepHoe opraHH- 
YeCKOE YIVIMCTOe BeleCTBO WIM TOHKO JucMepcHO pacceaHO B Mopoye, MI 
oOpasyer ToHYalumMe MomHocTHIO 0,01—0,03 mm HHTeBHAHbIe CMOeUKH, MOAYep- 
KMBaIOUMe BOHOOOPasHy!IO CJIOHCTOCTh HW «rodpupoBKy» MoOpoypl. 

4, CepHUMTOBO-KBapleBbIe CAHILbI — XKEJITOBATO-Cepble co ccbepocusepuTame 
pasmepom 0,2—0,7 mM, OKpalICHHbIMH rHApOOKuCaMM »KeNesa. 

Uto KacaeTcA pacceaHHbIxX OHTYMOB, TO OHH COMepxKATCA TOMbKO B YePHbIX 
claHlax (cosepxanne 0,156—0,625, 11—13 6Oannos), on He NOxoKH Ha 6u- 
TyMbI HedTaHoro pafa. B Apyrux claHwax OUTYMBI He M3BueKatoTCA, OATYMH- 
HOSHOCTb paBHa HYJIIO. 

5. [ayKOHHTOBO-CHAeEpHTOBbIe MOPOMbl; OCHOBHaA Macca HX COCTOHT H3 
MHKPOSepHHCTOrO CHAepHTa B BUAE MeIbYalWIHX POMOOSZPOB C OKpyrvieH- 
HbIMH OrpaHHyeHHaAmi *. Cpeqw Hux BcTpeyeH rmayKonuT (10%) apKo-3eneHOro 
WpeTa C THIMYHOH WA HerO arperaTHOH NOApH3sallMeH, Y CAMHHUHbIX 3epeH 
OOHapy2KeHa OMOTHTOBaA HHTepPepeHi{MOHHaA OKpacka. 

6. CHepnToBo-rviMHUCTHIe MOPOb, Oypo-cepple MIOTHbIe, cocTosmMe u3 
MHKPO3epHHCTOrO CHAepHTa MW TVIMHHCTbIX 4acTHIL. 

7. Kuabl KBaplla, KabuuTa M pexke xsOpuTa; OHM TaK YacTo (15%) BCTpe- 
YaloTCA B M€TaMOP(PH30BaHHBIX MOpoOsax; YTO HX TOKE Hao paccmaTpHBaTb 
cpeqM THNOB MOpoq. XapakTepHO, YTO 3epHa KBaplla UH KaJIblUuTa B HUX uacTO 


“ Ha stolt craquu u3MeHeHuaA ccbepocugepuT, cuepuT u rulayKOHHT MO MHKpocKonoM, 
Take 2Ke KaK HM B C1a60 H3Me€HEHHBIX OCaOUHBIX Moposax. 
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/MEIOT YAIMHEHHYIo dopmy. B ofHomM OOpasie cpequ KBapla BCTPeyeHbI equ- 
HUNBIC 3€pHa PpahaTa. XapakTepwcTuKa MMOTHOCTH HaHGomee pacmpocTpaHen- 
BIX B pa3pe3se THNOB Nopox maetca B Tabu. 1. 


Ta6au wa 
XapakTepucTuka MOTHOCTH Mameos0cKHX H Me3030fiCKUx o6pasoBannit 
IinotT- 
Cxsaauna |N o6p.| Tuy6una ssitusa oOpasia, M Tlopoxa HOCTb 
HuxHuH Kap6on 
! Hoso-Mun- 
| cKaa 307 2481— 2482 KsapuutTo-nectaHHuk 2,68 
300 2463—2466 YrJMCTO-CcepHMTOBLI cane} 2,70 
297 2452 ,5—2456 AsteppoJut Batter 
288 2436—2438 K BapiuTo-necuanHK 2,65 
278 2398 , 8—2399 To xe 2,65 
PAT 2398 ,2—2398,8 | Yraucro-cepuuutopplt cnaney) 2,74 
264 2336—2344 CepHuvTOBbIH caaHel c cHje- 
puToM ZA) 
Heokom 
) Hoso-Mux- | 
cKas | 259 2328—2336 Ajepputo-mecyaHuk 2,46 
Anb6 
) Brice KoB- 
cKaa 4 2974—2570 AuleBpouIuT 2,50 
i; 25596 ,2—2560 Tuna aJleBpHTopan 2,47 
3 2514—2522 IlecuaHuk 2,46 


ll. Twry nopomh nuxwxHero Mesa 


afl uacTH —ecuaHHkaMH pa3HOSepHHCTHIMH, MpPeHMYyuIecTBeHHO MeKO3ep- 
MICTbIMH, C 3ePHaMM NOyYOKaTaHHbIMH, COCTOSLIMMM W383 KBaplla HM peAKHX N0- 
eB bIX imatTos; wemeHT (48%) — Oa3aIbHbI, OOMIbHbIM, TIMHHCTbIH, 130- 
HONHbI C MiacCTHHKaMH OHOTHTa, MYCKOBHTa H xJIOpHTa. BcTpeyaioTca ACHO 
AZIMUMMBIE PaCTHTEIbHbIC OCTATKH HW CMHHUHbIC BKJIIOUCHHA JIeHKOKCeHa H 
MJIPOOKHCIOB 2xee3a *. 

/ 2. Bpmme, Ha riy6uHe 2321—2060 M, 3ameraioT MOposbl HMxKHErO abba, 
OeCTaBICHHbIe TlaBHbIM OOpa30M aJIeBpOJIMTaMu: 

| a) Ae@BPOJIMTHI Cepble KBapIeBO-rvlayKOHUTOBBIe, aJICEBPHTOBLI€ 3epHa Cco- 
‘OAT “3 KBaptla (30—40%), 3emeHOrO ruayKOHHTa, Oomee KpyNHOrO, 4eM 
eTanbupie 3epHa (15%), momeBbIx mmaTOB (10—15%) u eH HUTHBIX 3epeH 
ipkOHa, TpaHaTa, allaTuta; IleMeHT — Oa3aibHEi (m0 50%), raHHMCTHI, 
30TPONHbI C OTACbHbIMH JIMCTOUKAMM MYCKOBHTA, XJOPHTa HM 3epHaMM KaJib- 
Ata; OOHapy2KeH MMpHT B BUC WapHKOB M MOUeK, YEPHIe UH Oypble pacTHTeJIb- 
sie OCTaTKH VM CMOpbI, a Takxke OTLeNbHbIe (opamuHUdepwl, yuacTKaMH 93TH 
QpOAbl MepexOAAT B aCBPHTOBBIC TIMHBI; 

| 6) mecyaHHKH KBapleBO-rlayKOHHTOBBIC (HaxOWATCH B TOJYHHEHHOM coor- 
OWeHHH K aJIeBpPOJIHTaM); NWecuaHble 3epHa ose. 43 KBapula (33—56 0), 
laykouuta (12—35%) wu monespix mmaToB (12—15%); nemexT — OasaiIbubIit, 
speXOMAMMH B WeMeHT COMPHKOCHOBeHMA, TVIMHUCTHIM, OTUACTH KaJIbUMTOBBIM; 
“Tpevaiorca IMpHT B BUAe WapHkKOB HM Oypble pacTHTebHbIe OCTATKH. 


< 
\ 


— ee 


_ * Kepx “3 HeOKOMCKHX O6pas0BaHHH M1OXO COXPpaHMJICH. 
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CoyepxkaHve OuTyMa BO BCex 9THX MOpoyax KOnebetca oT 0,05—0, 1! 
(6—11 OannoB). BuTyMbl OTHCCATCA K MA@CJIAHHCTBIM HM CpeHHM, HOB OTC 
HbIX CJlyuadxX MOXOxKH Ha OnTyM HeE*TaAHOorO pafa. Pacnpewenenne Bcex THM) 
mopok BUAHO us pue. 2. Mecxoza us onucanHoro dakTHyeckoro MaTepHadr 
MOXHO NpHUTH K CJIeLYIOWIMM BbIBOJaM: 

I. Meramopdu30BaHHble NaeosoucKue I 
PpOMbI U3MeHEHBI JO cTayMM «MeTareHes (Hayall 
HbIli MeTamopdu3sm)» (1), mpHyem HaGur0aeT! 
2100 HeNOJIHbI WepexOL OT 30HbI paHHero MeTareHe: 
JO MYCKOBHT-XJIOPHTOBOH 30HbI. BHOTHT ee 10% 
HOCTbIO OTCYTCTBY€T: BO BCeM paspe3se B OJHE 
2150 oOpasile B TAKEeNOH dbpakuMH ero Bcero 0,29 

I]. Ormeyenupmi B nopogzax Hoso-Muxcké 
CKBaXKHHbI HavaIbHbI MeTaMOp*u3M HMeEeT 7 
THOHaIbHOe pacipocTpaHeHHe *, TaK KaK B Te 
2Ke CTENe€HH H3MEHEHHBIC MaJleosOHcKHe NOpo} 
OMHCHIBaJIMCb MHOIO BO BCeX BbIINeyNOMAHYTE 
CKBaxkUHax — BpiceIKOBCKOH, Unatoscka 
ITlecuanoxoncxonw wu Efickon, a Take u3 1+ 
3-H u 9-% CkBaxkHH HopocesopcKon moma) 
crenHoro Kpbima WH Mmaeo30ickux nopoy Cpe 
Heh A3uu. 

III. Cneynduyeckohw cccOeHHocTbIo Me 
MoOpdu30BaHHbIx Nopoy HopoMuxcKon pea | 
SS ee 
Pue. 2. Teonornueckuu pa3spe3 Hoso-Munckol ckpa% 
HI. J — aJICBPOJIHTbl KBapIMeBO-rvlayKOHHTOBbIe C 1I/ 
HHCTBIM IL€MeCHTOM; 2 — mecuaHHuku KBaplWeBO-rlay Kor 
TOBbI€e TJIMHHCTbIe, NepexoyAllve B TVIMHbI; 3 — rue 
4 — yrviHcTble CJIaHUbI CO CNopaMy; 5 — mecuaHuku Pp 
HO3€p HHCTBHIe; 6 — cepHUHTOBO-kKBaplleBble CJIAHUbI C 
J@PpHTOM HU KaOJIMHUTOM; 7 — yIJIHCTO-C€PHIUNTOBBbIe Cui: 
Itbl, HHO'rJa C Kap60HaTOM NM XJIOPHTOM; & — kpaplu" 
mecuaHuky; 9 — apKo3o0pble NecuaHHKu; 10 — pie: 


patp; // — cujeputono-runnctanx nopoga; 12 — rai 
KOHHTOBO-CHepHTOBaA mMopora 


le k a@ prbaope 


Humbuwudu 


ABJIACTCA TO, UTO OHH B 3HAUMTEIbHOH CTeMeHH OKBapIlOBaHbl, O YeM CBHUII 
TEJIbCTBYeT NOABJICEHHE BTOPHYHOTO KBaplla B IWeMeHTe, OKBapreBaHue schd 
3MBOB, HasIMuHe OOMbIUOTO KOMMYECTBA 2H KBapla. BropHunoe oxpaplleBanh 
BHJMMO, IPOM3OMNWIO BCeEICTBHE MepeKpucTaIM3alnH OoraTEIx KpeMHesemc 
pacTBOpoB B 30HaAX perHOHaIbHOH MeTaMOpdu3sallin, a 9TO, OUeBUIHO, | 
ABMIOCb OHO U3 NpW4YHH NpeoOpasopanusA OOBMHBIX NecuaHbIx NMOpoR, at 
MW rasleuHHKOB. 

IV. HuxkHemesoBbie OTIOXKeHHA TO BCeM TIpH3HaKaM VH3MeHEHBI JO cTayr 
«HayaIbHbi smMrenesy (1), HO 3HayeHHe mOoTHOCTH (Ta6m. 1) y Hux BDI 
yeM YKa3aHO JIA MOpO ZTOM 3OHHI. 

Bpipaxkato OnarofapHocTb aKag. A. JI. Anmuny 3a nomomb B pabor 


Tloctynuno 
9 VI 1958 
UWMTHPOBAHHASA JIUTEPATYPA | 


‘A. T. KoccoscKkaas, H.B. JIorsuneuxo, B. A. Wlytos, MAH, 1 
Ne 2, 293 (1957), *HW.M. Bapeuunos, Bran. MOUII, orm. reon., Ne 3 (195; 
3A. JI. Aumun, Born. MOM, 20, s. 5—6 (1945). | 


* Tlo HaliimM npeycTaBieHHsM, Bce CTaqMM 2MMreHesa HM paHHero MeTaMopdu3Ma MMeIOT p 
THOHAIbHOe SHAYeHHE — B NpesemaX OMHOM TeKTOHMYeCKOH 30HbI H OMHOTO BOspacTa. 
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Joraaye Akayemun nayr CCCP 
1958. Tom 123, Ni 6 


[EOJIOFH 1 


C. K. TFOPEJIOB 


SAKOHOMEPHOCTH CTPOEHHA PEYHbIX MOMM MPEAKABKA3bA 
W MX 3HAYEHME JIA AHAJIN3A MOJIObIX 
TEKTOHHYUECKHX JBYDKEHHH 


(IIpedcmaeaeno axademuxom H. IT. Tepacumoeoim 21 VII 1958) 


Pa3H4HbIMM OpraHnsalMamn (BcecorsHblli rujyporeomornyeckuit Tpecr, 
unpowosxos M Wp.) B LlesrpambHOM u CcoGeHHO 3anayHom TIpexxaBKa3be Oblio 
\apoOypeHoO OobMce KCMYeCTBO CKBaxKHH, BCKPbIBUIMX TOJIILY NOHMeHHBIX 
(OTOx CHHH. JJaHuHpie Oypenua M TOJeBbIC HaGJIOLCHHA MO3BOJIAIOT YCTAHOBUTb 
JOA, 3aKOHOMEPHOCCTeH B CTPOeCHHM MOM, CBHETCIbCTBYIONWNX O XapakTepe 
(MOJIOZbIX TEKTOHMYCCKHX JBHXKCHHH ZTOH TeppHTOpHH. 

| Ilpexge scero cOpamiaer Ha ce6a BHNMaHNe COmee pasIMUHe B CTpoeHuH 
(10m A30po-Ky6aHckOl paBHHHbI M CraBponosbcKoO BOSBbILeHHOCTH (puc. 1). 
3 o6nactu A30B0-Ky6aHcKOH paBHHHbl pa3BUTbI NOMMBbI OHOTO ypoBHA 
McKI10uan p. Ky6aHb) c wHpoKOH, cia6o ApeHupoBaHHOl noBepxHocrpio. I[To- 
{ OWBa aJIJIIOBMA MNOHM 3]eCb pacnoulOxwKeHa HWXKe ype3sa BOL B pekax, a CaM 
\AJJIICBHH MpeWcTaBJIeH MpPeHMYUIeECTBCEHHO MeJIKO3CMUCTHIM TJIMHMCTO-CyrH- 
}AMCTEIM MaTepHaJIOM 3HaYHTeIbHOM MOWHOCTH (B cpeyHem 10—15 m). Ha Crap- 
FMONOILCKOH BOSBBILCHHOCTH, HalpOTHB, pa3BHTbl y3KHe, MHOrocTyneHyaTHIe 
#NOUMBI, CJIOXKCHHbIC MaJIOMOLIHbIMH (B CpeyHem 3—5 mM) necuaHbIMH HM cymecua- 
fIbIMM =pa3HOCTAMM aJIJIIOBHA. 

| B mpementax KaxkOH U3 OTMCUCHHBIX OOslacTeH CTpOeHHe peuHbIxX NOM 
MakxK€ M3MCHACTCA B OMNPeCJICHHOM 3aKOHOMEPHOCTH, COrlacCHO H3MCHEHHIO: 
Dporpaduyeckux HM CTPYKTYPHbIX YCOBHH TeppHTOpHH. 
A3zso0Bpo-Ky6aHcKkadcx paBHUHa. Jletalbubld aHalu3 MO3BOAeT 
IBBIEIMTH 3fecb Ba KPYMNHbIX palOHa, pa3HUHbIX NO MOpdouorHu HM reoorHu- 
He€CKOMY CTPOeHHIO MOMMeHHBIX Teppac. IlepBblii pation OxBaTbIBaeT OacceiHbI 
Jop. Karambyuxa, Eu, Cocpku, Uen6aca u seBpodepexbe Eropapika. B oporpa- 
puyeckOM OTHOMeHHH OH COOTBeTCTByeT HanOoee BBICOKOM (aOcCOsIOTHIC 
/BbICOTEI SO—100 m), c1a6o pacuileHeHHOM MOBepx HOCTH Asopo-KyOancK of paBin- 
IdbI; B CTPYKTYPHO-TCKTOHHYECKOM OTHOLWICHHH — 30HE MOJIOrHX M€3030HCKUX U 
(xaliHo30licKux noquaTui Eficko-Bepesaucxoro, KaHu6onorcKoro u CaipcKoro: 
jsanos (2). Jina paliona B WeOM XapakTepHbI YeTKaA BbIPaxKeHHOCTh MOM 
3 pembede, WHpOKCe pa3BHTHe FOPH3OHTAJIbHO-CJIOMCTHIX CYTIMHUCTHIX OTJIO- 
bKeHHi nolimeHHol cbauuu anmoBua (°) H SHAYHTebHBIE KOMeOAHHA MOMMHOCTH 
In0iMeHHBIX OTNOxKeHH (or 5 no 10—15 m). Hameuaetca oOmee yBemMueHne 
MOMHOCTH aJOBusa B palione r. Tuxopeuxka (10—15 m; crpyKTypHblit neperu6, 
jpasiensiowni 1oro-BocTouHbie OKOHYaHHA Evicko-Bepesauckoro u KamHn60- 
moTcKoro BaJIoB; cM. puc. 1) uw eecoKpamleHue Ha ceBepo-sanaze A3s0Bo-Ky6ax- 
Ko papHunn (5—10 mM; mpunoguaTpe yyacrku Eficko-bepesancKoro Bala). 
B KauectBe BToporo paliOHa MOxXKHO BBIJeIUTb 1oro-sallaqHylo yacTb A3oBo- 
Ky6anckoli papnnubl — HuxKHee TeyeHue KyOann (Kk gallaly OT Tr. Kpacuo- 
Mapa), Gaccelinp: pp. Kouers, Tlonypp, Kupnuan, Bevcyros. STOT palou 
SOOTBETCTBYeT HaHOoee MOHH2KeHHOU (a6cOsIOTHBIe BEICOTHI 0—50 Mm), cabo 
IpeHupoBanHoli moBepxHocTu AsoBo-KyOaHckoH paBHHHb! HU 30He A30B0- 
eG xacKoro mporu6a (cm. pue. 1). Jia paliona TanMuHbI claGad BbIparkcH- 
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HOCTb TIOliM B pesbedbe, UCKIOUMTebHO M@JIKO3EMHCTHIM COCTAB M 3HaYMTe/IDHH 
MOULHOCTH MOMMeHHbIX OTMOKeHHH. CyqA NO aHHbIM OypeHHA, MOMMCHH 
AJUOBUET 3eCb MpeWcTaBJeH WiaCTHUHbIMH, CHJIbHO TYMyCHPOBaHHbIMU TI] 
Hamu (cTapHuHble OOpas0BaHHA NWOKMeHHON balun aJIJIIOBUA) ~MOULHOCTbIO I 


10--20 m u Oonee. 
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Puc. 1. CxematTuyeckasd KapTa MTOaluu HW MOUWLHOCTel NOMMeHHOrO asIOBHA peK SanayHOT 
u Llentpambuoro IIpeqkapka3ba. 1 — yuacTKM pedHbIX OHH C MpeoOmawqaHHeM B CTpoeH 
TIOUM OTOXKeHHH <MOMMeHHOL» (allMu asIOBUA; 2— TO Ke, cTapHuHble o6pa3s0BaHuA NOHMeHH 
(pallu aMOBUA; 3 — TO Ke, OTMORKeHUA «PycOBOM» balun amoBUuA; 4 — TO Ke, C 3poO3sHOHM 
AKKYMYJIATHBHBIM (ILOKOJIbHbIM) CTpOeHHeM NoliMbl; 5 — palou co cpeAHeH MOULHOCTbIO NOMMe 
Horo asoBua 1—3 mM; 6 — To xe, 3—5 M; 7 — To xe, 5—10 mM; 8 — To Ke, 10—15 Mm; 9 — To = 
15—20 m; 10— To xe, 6omee 20 m. Ha speske — cXeMa TeKTOHMYeCKOrO CTpoeHuA SamanHor 
vu Ilentpanbuoro [peqkapKkasba (no M. P. Ilyctumbuukosy u A. JI. Besuuraesy). a — m0Kaait 
HbI€ MOAHATHA (AHTHKIMHANbHbIe CKaqKu, KyMona); 6 — To Ke, mporu6s (CHHKIMHaIN, Bd 
JMHbI); 6 — KOHTypbl OOUIMPHEIX NO_HATHH (BambI) H 2 — mporuOos: J — Asoso-Ky6aucke 
mporuo, /J — Bocrouxno-Ky6anckui mporu6, //7 — Eftcxo-Bepesanckult Ban, 1V — ca 


AOTcKHH Ban, V — Canpcexuii pan, V7 — Unatoscko-KyrysbTuxckoe noguatue, VJ) — Cepepd 
‘CTapponouibcKoe moguaTue, V//J —Cenrumeesckoe nogquatue, 1X — Aukymbckoe nNOqHATHY 
X — Cnuuesckaa pnaquna, XJ — Ipayescxo-BmaroqapHenckoe moxHATHe | 


CTaBpONOMbcKaA BOSBHIMCHHOCTH. Ha stow TeppurTal 
PHU OCOOeHHO YeTKO BbIPaxkeHa 3aBHCHMOCTb MexKY CTPOCHHeM PeUHbIX NOUM 
oporpaduel WM TeKTOHMUeCKOM CTpyKTypOH MecTHocTH. B WedTpatbHOH uacT 
CraBpOnOJIbCKOrO NOAHATHA (aGCOIOTHbIe BHICOTHI pembetba 400—700 m) paz 
BUTbI JIOKaJIbHble cTymeHuaTbie (3—4 ypoBHA) movMbE. AWIIOBHH MOM | 
‘CTaBJICH, B OCHOBHOM, KOCOCJIOMCTbIMH TaJIeUHHKOBbIMH Tl€CKaMH (MOILHOCTI 
1—3 M), IpHuemM nO,oUIBa aJJIIOBUA YaCTO pacMomowKeHa Hal ype30M BOLI | 
pekax (MOKOJbHBIe MOM). Ha ckmoHax CraBponombcKOro MOAHATHA, COOT 
BETCTBYIOUWMX B OOMMX YepTax CKJIOHaM CTaBPONOJIbCKOM BOS8BBILICHHOCTH 
Pa3BUTbI Ooee WHPOKHe MOMMbI, CJIOMKCHHbIE CyMeCAMM H CYIrIMHKaMH MONI 
HOCTLIO “OT . 5. 710.. .10 oe. | 

Ormeyaercad 3aKOHOMepHad CBA3b MEXKAY MOHMAMH MU JIOKaJIbHBIMH TeKTO 
HHYCCKHMH CTPpyKTypamMu CrTaBponouiba. Ona BbIpaxaeTca TlaBHbIM O6pa3on 
B H3M€HeCHHH FeoorvyeckOro CTPOeCHHA MOMMEHHBIX Teppac Ha y4acTKaX MECT 
HbIX NOAHATHH WM mporu6os. Tak, HapuMmep, B palione SHKYyJIbCKOrO NOAHATHS 
(*) anmopuli nolimpr p. Kanaye coxpamjaerca B MomHocTH (10 1—3 m), mpex 
‘CTaBJICH Pa3HOSePHHCTbIMM PYCJIOBbIMH MeCKaMH, 3aJleraloulMMH Ha BbICOKOM 
(40 5 M) Wokoure u3 MaiikoncKux rauH. Ha yaactKke CnuuescKol BNaZUHBI avo 
BUH TOH xe p. Kamayc mpemcTaBleH Oomee Me@IKO3CMMCTHIMH OTJOXKCHH AMI 
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ynecu, CyIJIMHKH), YB@IMUMBaeTca B MOHOcTH ("0 5—10 M), a nogompa 
WHOBHA YXOHT NO ype3 BObI B peke. PervOHaJIbHbIe H3MCHEHHA B CTPOeHHH 
*HHBIX TOHM MOxXKHO HaGJIOLaTb B palioHax [pyruX JOKaIbHbIX CTpyKTyp 
‘ABPONOIbCKOH BOSBBIMeHHOCTH (cM. puc. 1). 

| Takum oOpasoM, Ipsamaa CBaA3b M@XKAY XapakKTepOM TeKTOHHUCCKHX CTPYK- 
P H 3aKOHOMECPHOCTAMH CTPOeCHHA PeyHbIX NOMM SanagHoro u IlenrpasmbHOrO 
C€AKaBKa3bA, Tak %Ke KaK BbIPayKCHHOCTh CTPYKTYp B pembetbe, cBUeTeb- 
BYIOT O MOJIO{bIX (TOMOMeHOBEIX) TEKTOHHYECKUX [BU2KeHUAX cTpyKTyp. Ha 
OBaHHH IIPHBeeCHHbIX BbIIMe JA@HHbIX MOXKHO CelaTb BbIBOX OO OOMIeM TeK- 
HM4CCKOM NOrpyxKeHHH B rojomeHe Asopo-Ky6aHcKOol paBHHHbl HU MOLHATHH 
ABPONOIbCKOM BOSBBINICHHOCTH, a TakKxKe O AucbepeHluallHH MOJIOMbIX TeK- 
AMYeCCKUX JBYXKeCHHH B PpalOHax JIOKAJIbHbIX CTPyYKTYyP 3THX OGsacTeli. O pas- 
4HOM IIPOABJICHHH MOJIOJbIX TeKTOHHYeCKHX JBYxKeHHH A30B0-Ky6aHcKoli 
BHHHbI H CTraBpONObCKOM BO3BbILICHHOCTH CBHJETEbCTBYIOT TaK2Ke THpo- 
wueckve ocoOeHHOcTH cbopMupoBaHna mom. B wacTHOcTH, CpaBHUTeIbHbIi 
asIM3 (akTHYECKHX HW TeOPeTHYECKH BHIMHCJICHHbIX * MOUIHOCTeH MOMMEHHbIX 
1OKEHHH MOKASbIBaeT HaIHYHe OOMbUIerO H3ObITKA MOILHOCTeH aJIIOBUA WIA 
k Asoso-KyOaHckoli paBHHHb! (mopaqka 60—70%) u HeqocTaTOK MOU,HOCTH 
MIOBHA WIA pek CTaBpOMOJIbCKOM BO3BHIINeHHOCTH (mopaqKa 20—30%). 
3aKJIIOUCHHe OTMETHM, YTO JaHHble 06 OTpaxKeHHH TeKTOHHYCCKHX IBY XKeHUH 
mayqHoro u IlentpaibHoro [IpeqkaBKka3baA B CTPOCHHH peUHbIX MOMM 9TOM 
)PHTOPHA MOryT HMeTb 3HayeHHe TIpH MpoBeseHHu 3eCb paOor MO BbIABIIe- 
fO HedTera3OHOCHbIX CTPpyKTYp 3e€MHOH KOPpbI. 


| 


VuctutyT reorpadun Iloctynuso 
Axkajemun HaykK CCCP 18 VII 1958 


| 
WUTHPOBAHHAS JIATEPATYPA 


1A. Jl. Bes uuraes, Tp. Akag. Hedpr. mpom., B. 2 (1955). 2 M. P. Ilyctuab- 
}kos, Teonorua wepru, Ne 3 (1957). * E. B. Wlanuep, Asmosuli papHnHupix 
|| yMepeHHoro Mosca M ero 3HaveHHe AIA MO3HAaHHA 3aKOHOMepHOctTell CTpoeHHA H POpMUpoO- 


* CooTBeTcTByIOUlNX Cpesneli MHoroseTHell BbICOTe MaBOAKOB 4 mpeo61aalolluM riyOnHaM 


ja (3). 
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Jloxnann AkagqemMun HaykK GGGP 
1958. Tom 123, Ne 6 


IEOJIOT 4 


H. T. KYPABJIEBA, JI. H. PEMMHA u B. B. XOMEHTOBCKMM 


HOBbIE JAHHbIE MNO CTPATHTPA®HH HYKHETO KEMBPHA 
MAPHHHCKOH TANI 


(ITpedcmaeaeno axademuxom H. C. Wamcxum 29 IV 1958) 


OcHoBHble BOMpocbl cTpaTurpapun HMKHeEKeMOpHiicKUXx oTJOKeHHH Mai 
MHCKOH Talirn B Ky3Hemkom AuaTay ObWIM NocTaBJIeHbI H B OCHOBE 
pemeHb! uccieqoBanuamu JI. B. Huxutuna (°), B. A. Ky3Hemosa | 
T. M. Jem6o (?) u ap. 

Bce crpaturpaduyeckue mocrpoeHua Jd HMxKHero KeMOpHa ceBepH 
yacth KysHeykoro AnaTay B 3Ha¥MTeIbHOH CTemeHH Oa3HMpyioTcA Ha OM 
HOM pa3pe3e B CpesHeM Teued, 
p. Kun. Bmecte ¢c Tem B TOJIKOL 
HHH 93TOFO ONOPHOrTO paspesa | 
HaCTOAMerO BPeMeHH MMee? 
PA MOM€HTOB, OCTAIOULUXCA | 
BHOJHeE SACHbIMH.  Bo-nepE 
BeCbMa IMPOTHBOPeyHBO omMmpe 
JIA€TCH BO3PaCT M3BECTHAKOB 
apxeoluMaTaMu. OHM OTHOCS 
TO K cpeqHemy, TO K Nepex 


Puce. 1. Cxema reosioruyueckoro cTpoe 
OacceliHa CpeqHero TeyeHnaA p. Kun. 
radOpo-cHeHuTEl, 2 — WlesIOuHBIe 
HHTbI HW PpaHOCHeHHTHI, 3& — apy) 
Had cBuTa, 4 — TydoreHHas CBHTA, : 
OebIe W3BECTHAKH  HepacuJleHeH?! 
6 — rauka c 6paxuonoyxamu u ne 
amu, 7 — nauka c smMduTOHaMH Hi} 
xeolwaTaMu o6eqHeEHHOTO 6azanxci} 
Komiiviekca, 8 — llauka C 6a3aHXCk} 
apxeollWaTaMu HW TpumoOuTamu, 9 — 
Ka C KOMIMJIeKCOM apxeomnatT, O13: 
K CaHalTbIKTOIbcKoMy, 10 — oKpeMt 
HbIe H3BeCTHAKH, JI — uepHEle H3B 
HAKH C MWaukaMH KpeMHeli, CJanile! 
tydutoe, 12 — pa3iomMpl; a — Haxd 
apxeounaT o6efHeHHOrTO 6a3aHxCi 
KOMIIekCa, Q@,;— apxeolvatn 6a34 
CkOro KOMMJIeKca, @2— KOMIIJIeKC ap! 
WaT, MWepexXOWHbIX K CaHallITHIKTo 
CKOMY KOMIJeKcy, 6 — Haxo_Ku Opar 
nok W nreponoyx, | — HaxogKu Tp 
OuTos, qd — HaxoyKu Newlandia 


ULL. 
EZAs (Zs [Js (sage 
7 [Eee eo 3} BRS E44) 


HbIM CJOAM OT HW2KHEFO K CpeHeMY, TO, HaKOHEll, K HHKHEMYy KeMOp) 
Bo-BTopbix, HeT C(MHCTBa MHEHHIi O HaJIMUMH HM CTpaTHrpaduyeckom momoxKe 
TOJIMH H3BeCCTHAKOB, OXaPaKTepH3OBaHHOH BOJOpociamMu Tuna Newland 
OTH UM OHOBOspacTHbIe MM OTMOXKeHUA WHOO paccMaTpuBaloTCA KaK cba 
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SXCOUMATOBEIX U3BECTHAKOB (*), JIMOO MOMeULaloTCA B OCHOBaHHe paspesa 
OTHOCATCA yxKe K mpoTeposoro (1). Ha HeKkoropeIx reowormyueckHx KapTax 
OROPOCNEBEIE H3BECTHAKH MOMeWaIOTCA MaxKe BbIe aAPXeOILMaTOBLIX. 
Teouormueckoe crpoenue yuactKa, B Mpeemax KOTOPoro HaXOMUTCA HHTE- 
ScylOllMi HAC paspe3, MoKa3aHO Ha reoworMyecKolt cxeme (puc. 1). Syecb 
AMCMAIOTCA CJICEMYIOMNHE eCTECTBEHHbI€ KOMIJICKChI OTJIOXKeHHI: 1) uwepHpre 
plOMCTHIC MSBECTHAKM C NayKaMM CJlaHIeB MH KPeMHUCTEIX MOpog; 2) Genbie 
OXCOUMATOBLIE H3BECTHAKH; 3) TydoreHHasd cBuTa; 4) sddby3suBHaa cButTa. 
HanOonee mpocroe crpoeuue umeer yuacTox, u300paxKeHHbili B 3anaHoli 
QNOBHHE CXeMbI. SeCb BCeMH HCCeLOBAaTeIAMH BBIMeAMACh BbITAHYTAA 
MePHAHOHAJIDHOM HallpaBJleHuM aHTHKJMHaIbHad CKaqKa. B aype ee pacno- 
araeTcd TOJIMa YePHbIX H3BeECTHAKOB H KPCMHUHCTHIX CaHWeB. ITU OTMOKeHUA 
) BC€X CTOPOH OOpaMusoTCH OeJIbIMH aPXeOMMATOBLIMH M3BeCTHAKAaMU, a 
mmpefesax 3amaqHoro Kpblia paspe3s HalcTpauBaerca TydoreHHol Tomme;t. 
TOpad aHTHKJMHAaIb, YETKO HaMeualOllaAcA MO 3JIEMeHTaM 3aJleraHuA U Xa- 
\aKTepy B3aMMOOTHOMICHHA CBHT, pacnmOJlaraerca Ha 1OFO-BOCTOKe HCCIeLOBaH- 
oH TeppuTopun. IloqoOno nepBok, Ona BLITAHYTa B M€PHAHOHAbHOM HalIpaB- 
eHuH. HeckoubKo culoxHee CTpyKTypa B CeBepo-3anaqHOH uacTH paccmaTpu- 
4eMOrO y4aCTKa, 3JeCb BHIJeIAeCTCA HECKOJIbKO HeOOJIbIIMX @HTHKJIMHAJIbHBIX 
CHHKJIMHAJIbHBIX CKJ1aOK, (OpMa MH CeBepO-BOCTOYHOE MPOCTHPaHHe KOTOPEIX 
( SHaUHTeIbHOH CTeNeHH OOyCJIOBJICHLI PAXOM pa3JIOMOB. 
| Faapnasd TpyQHocTbh, BOSHMKalollad Mp BbIACHeHHM XapaKTepa B3aMMO- 
WTHOWICHHH OTCJIbHBIX CBHT, 3aKJIOUaeTCA B TOM, YTO WHPOKO pacmpoctpa- 
(2HHbIeC apXeOMHaTOBble H3BeECTHAKH MACCHBHbI MW MOUTH HMYerO He JawrT VA 
IACHCHHA BHYTpeHHel crpyKtTypbl. [lostomy 3fecb oco6eHHO GouIbuIOe 3Ha- 
f2HHe mpHoOperaeT naweoHToNOorMyeckui MeTOL. 
IIpeqcrapiienue O NONHOM CTpaTurpaduyeckKoM OObeMe apXe€OlHaTOBBIX 
BBCCTHAKOB YllaeTCA COCTABHTb Ha OCHOBe COMOCTaBJICHHA JBYX KOHKPeCTHBIX 
la3pe30B. IlepBpli u3 HHX BCKpbIBaeTCA JONHHOH p. Kun, mnepeceKarompeli 
janayHoe KpbWIO MepBOH H3 OTMECYeHHBIX BbIMIe AHTHKIMHaeH. IIpH mono- 
MIMHaIbHOM mMafzeHuu macton C3 320—330°, /50—73° snecb cHH3y BBepx 
(OIE NIAIOTCH:! 
| A. Temuo-cepbie 1 4epHbIe TOHKOCJIOHCTHI€ H3BECTHAKH C MPOCJIOAMM aHTpa- 
OHHTOBLIX H3BeCTHAKOB WH KpemHeli.. . . . . BuyumMasad mMomHocTb 250 m 
| 5B. Cperso-ceppre u Oemble MaCCHBHbI€ WIM TOJICTOCJIOHCThIC H3BeCTHAKH. 
O6acCTH KOHTaKTa YePHbIe H3BECTHAKM CTAHOBATCA TOHKO3eCPHHCTBIMH, B HHX 
JOABJIACTCA BCe OOJIbUIeEe KOJIMYeCTBO CePpEIX H CBeTJIO-CePbIX H3BCCTHAKOB. 
MBeTJIO-Cepble H3BeECTHAKM BOJIM3H KOHTaKTa C TeMHbIMH HMeIOT OTYETMBYIO 
MloucTy!o TeKCTYpy, KOTOpad BbIMIe MO paspesy CMeHAeTCH MaCCHBHOM. 
| Mournoctp 450 m 
| B. Cserso-cepple u GOembie MaCCHBHbIe H3BeCTHAKM C apxeomMatamu No- 
oroicyathus mariinskii Zhur., Ajacicyathus directus (Vologd.), Archaeo- 
Iynthus tubexternus (Vologd.), Dictyocyathus javorskii Vologd., Szecyathus 
., Loculocyathus fllili Vologd., Urcyathus? sp., Formosocyathus sp., Bicyathus 
srtaschkensis (Vologd.), Dokidocyathus sp., Coscinocyathus dianthus Born., 
MEO IPOSIVUSS ZNUP OU AP.) 402. are AOL TE. ia Monrnoctb 700 mu 
I. Ceprie mauTuatple H3BeCTHAKH, B KOTOPBIX BiepBbIe Ha CeBepe Ky3HemKoro 
JlaTay OblWuIM CoOpaHbl HHxKHeEKeMOpHAcKHe Tpusooutpl: Kijanella diffusica gen. 
lov. sp. nov., Resimopsis mariinica gen. nov. sp. nov., Kijanella magna gen. 
ov. sp. nov., Paraerbia pusillica gen. nov. sp. nov., Mundocephalina pervul- 
ata gen. nov. sp. nov., Elganellus cribrus sp. nov.; CoBMecTHO C TpusoOnTaMn 
eTpeyenpt apxeornatst: Nochoroicyathus mariinskii Zhur., Dictyocyathus 
avorskii Vologd., Szecyathus sp., Tumulocyathus admirabilis Vologd., 
‘halamocyathus howelli (Vologd.), Kijacyathus chomentovskii ZGRIE 
formosocyathus bullynnikovi Vologd., Asterocyathus sp., Archaeolynthus 
ubextermus (Vologd.), Coscinocyathus dianthus Born. ...Monyyocth 50 m 
JI. Cperso-ceppie MaCCHBHbIe H3BeCTHAKH C apXeOlMaTaMH Thalamocyathus 
owelli Vologd., Formosocyathus bulynnikovi Vologd., Archaeolynthus tubex- 
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ternus (Vologd.), Kijacyathus chomentovskii Zhur., Dictyocyathus cf. salaii 
cus Vologd., Bicyathus jerthaschkensis (Vologd.), Asterocyathus s} 
Archaeofuggia dissepimentalis (Vologd.), Orbicyathus sp., Szecyathusp s 
Ureyathusispi gs. occa RORSe el Hise eee eee . Mompoctp 300) 

E. Ceppie u TeMHO-Cepble H3BECTHAKH 6e3 OKaMeHevocTel... MonjHoctTh 550: 

>K. Seneupie, ceppie, pee Kpacubie TyppuTE!, Typb! HU TyoOpekunu. | 

Tlauka A OTHOCHTCA K HWXKHEH CBHTe YePHbIX H3BECTHAKOB UH CJaHUeB; T 
Ha3bIBaeMbIM APXEOIMAaTOBLIM H3BeCTHAKAM COOTBeTCTByIOT Nayku B — 
Tlauxou JK nauunaetca TyporeHHaA CBHTA. 

O6ulai MOMLHOCTh apXe€OWMAaTOBIX H3BECTHAKOB B aHHOM pa3pese 2300 

Bropoli paspe3 BCKpbIBaeTCaA mo p. Kue B mecTe mepeceyeHuaA ero nepeks 
HaJIbHOrO OKOHUAHHA 10PO-3analHON AHTHKIMHAIN OT ycTbsA p. KyHfaTa Oo ycr 
p. Bepuxyas. [Inacrsi 3ecb BbIep2kaHHO M BecbMa mosoro (30°) mazatoT B ¢ 
BePO-BOCTOUHOM HallpaBJIeHHH, Cpe HX BbIeJAIOTCA (CHH3Y BBEPX): 

a. Mpamopbl, cpe4W KOTOpbIX COXPaHAIOTCA PeJIMKTbI YEPHbIX OATYMHHOSHI 
W3BECTHAKOB, MOSBOJIAIOULUX OTHOCHTb 3TY Mayky K TOV HHXKHAX YEPHbIX 
BeCTHAKOB. | 

6. IlepecsianBanuve OesbIX H3BECTHAKOB C TEMHO-Ce€PbIMH HM YeEPHbIMH TIME 
CTbIMH HW KPeMHUCTHIMH U3BeCTHAKAMH. B sTOH nauke BCTPeYeHbI NTE PONOAb! U a 
MHTHBHBIe OpaxwMomogpl. ............. =... Momnocts 300—3850| 

B. CpBersio-cepble H Cepble CJIOMCTEIe U3BeCTHAKU Cc Epiphyton uw peqKumnu a 
xeounatamu Nochoroicyathus mariinskii Zhur., Uralocyathus sp., Loculocyat 
folli Vologd., Formosocyathus alabini Zhur., Ajacicyathus cf. jenissei 
(Vologd.), Coscinocyathus simplex Vologd., Szecyathus sp.... Momnoctb 250 

r. Cperyio-ceppie H Oesble MACCHBHbI€ H3BECTHAKH C apxeoluaTamu. Prot 
pharetra polymorpha Born., Coscinocyathus compositus Zhur., Dictyocyath 
javorskii Vologd., Szecyathus sp., Nochoroicyathus mariinskii Zhur., eee 
thus directus (Vologd.), Archaeolynthus tubexternus (Vologd.), Doki 
cyathus sp. Orbicyathus sp., Asterocyathus sp., Tumulocyathus admirabi 


Vologd: Ethmophyliunvasp anagiy. ears is ...«  « MoutHoctp 800 
i. CBersio-cepbie MaCCHBHbI€ CHJIbHO MpaMOPH30BaHHble W3BeCTHAKH G 
OKaMeHeyIOCTeH ... . .. . . . . BuyumMaa momuoctbh 400° 


BuuMaA MOU[HOCTb apXeOWHaTOBbIX H3BECTHAKOB B 3TOM pa3pe3e OKC. 
1500 m. 

ConoctaByieHne OOOHX MPHBeJCHHbIX Pa3Pe30B MO3BOJIAET BbIZeIHTb B COCT 
Be AapX€OMHaTOBbIX H3BECTHAKOB CJIeAyIOuHe MayKH: 

1. Mspecruakn cos 6 c nTeponolamu u Opaxuonofamu... Mompoctn 350 

2. Uspecruakv ClOA B C apxXeOWMaTaMH, KOMIMVJIe€KC KOTOpPBIX Ompesemser 
KaK HeCKOJIbKO OOeQHEHHBIM OasauxcKu (*) (oTcytcTBue Thalamocyath: 
WAsterocyat huSmlOrcyatiis,). cosets ee ss ae MourHocth 250 

3. UspectHakn C THMMYHBIM 6a3aHXCKHM KOMIIJIEKCOM apxeounaT (ca 
B,T;1r), Wa KoTOpbIx Xapaktepub! Tumulocyathus admirabilis Vologd., Noch 
roicyathus mariinskii Zhur., Archaeolynthus tubexternus (Vologd.), Szecyath 
sp., Bicyathus jertaschkensis (Vologd.), pasnuunpie Ajacicyathus, Coscinocy 
thus, peakue Formosocyathus bulynnikovi Vologd., Thalamocyathus howe 
(Vologd.), Urcyathus, Asterocyathus, a Takxe Tpuno6nTb (col T).. . 

Mouyoctp 1200 

4. Viapectuakn (cnoh JI) c kKommekcoM apxeouMar, TakxKe XapaKTepHbIM J. 
Oa3avXCKOrO TOpH3OHTa; KPOME TOMO, B HUX MOABJIAIOTCA NepBEIe Asterocyath 
salairicus Vologd., Alataucyathus jaroschevitschi Zhur., Carinocyathus | 
MHorouncseHHbIe Formosocyathus bulynnikovi Vologd., umpoxoe pasBuTue k 
TOPbIX XapakTepHO y2xKe AIA OoMee MOMOZOFO CaHaLUTbIKTOMbCKOLO TOPH3OHT 

MourHoctb 250 

5. Uspectuaku cuios E, smurenHpie okaMenenocrell. . . Momnocrs 550 

Creflyer OTMETHTb, UTO B Apyrux Mectax, y moc. Kapayapozo u (110 C6op: 
JI. B. Ana6uua) pep. [lerpopxa, scrpeyeubi apxeounarTel, B CocTaBe KOTOPBIX KOJI 
yeCTBO (POPM, XaPaKTePHbIX JIA CaHALITHIKTOJIbCKOFO TOPH3OHTA, 3aMeETHO BC 
pactaer. Orcioqa onpefenent: Alataucyathus jaroschevitschi Zhur., Asterocy 
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hus salairicus Vologd., Carinocyathus sp. He ucksoueno, uro 3Tor KomnmeKc 
PxXeoWnaT Kak Pa3 H COOTBETCTBYeT HE OXapaKTePH3OBaHHOH OKaMe HeENOCTAMH 
CBOXHOM pa3pe3e mauxe 5. 

_ Takum o6pasom B paspese no p. Kue Gembie u3BeCTHAKH B CBOE! OCHOBHOIt 
racce (1300—1500 m) coorpercrsy1oT 6a3auxcKOMy ropH30HTY JIeHCKOrO sapyca. 
)TJIOXKEHUA STOFO ropusonta no p. Kune Kak MbI Bue panee, CHH3y JoBepxy 
/XaPAaKTEPH3OBaHbI apxeolnaTamu. Kpome Toro, 3fecb, B OTMMYNe OT Apyrux 
TO BbIXOJOB, BCTpeveHb! TpuOONTHI. Bce sTO NOsBOAeT CUNTATb AaHubili paspe3 
omee MOKAaSaTeIbHbIM JIA OasaMxCKOrO TOpH30HTa, eM eFO cCTpaTOTHN no 
|. Basauxe na Bocrounom Casne. 

Bepxusad uactb Oenbix u3BecTHaKoB p. Kuu, ouepugHo, Oyler OTHOCHTECH K 
BIMENeKAMLEMY CaHalITbIKTOJIbCKOMY TOPH3OHTY, a CaMble HUSbI HW MINTYATHIE 
SBECTHAKH C IiTeponowaMu— kK KaMelIKOBCKOMy. B pa6orte (°) moKa3aHo, 4TO 
{@MCLIKOBCKHH TOPH3OHT COOTBETCTBYeT BePpXaM AJIaHCKOFO H HH3aM JIeHCKOrO 
[pyca,; Oasauxckuh — Oonbmeli uacTH CHHCKOrO Topu30HTa MeHCKOrO sipyca 
aT@OpMeHHOTO CTaHapTa; CaHallITbIKTOMbCKHH — TONOOUaHCKOMy HM Hu3aM 
IEKMVHCKOFO TFOPH3OHTOB. 
| Takum oOpa3som, Oenble apxeolMaTOBble U3BeECTHAKH HM Cepble NMTYATHIe 
| lireponojamu OTBeYyaloT MO OOBeMYy BepxXaM aJiqaHCkoro Apyca H CHHCKOMY, 
}ONO0UaHCKOMY HM YaCTH OJIEKMHHCKOFO FOPH3OHTOB JICHCKOFO Apyca maTopMbl. 
| Tlogcrunaromme uepupie u3BeCTHAKM VW CuaHItbI (MOMjHOCTh He MeHee 2000 m) 


} ATCJIBHO, UX MOMKHO Mapa JIJICEMIM3OBaTb TOJIbKO C aJIMAaHCKUM APYCOM HMXKHELO KeM- 


jpusa. Kax usBecruo, B YepHbIX H3BecTHAKAX II. C. Kpacnoneesoli Oniim onpenese- 


JOM, HaxOJKa BoyopocuieH Tuna Newlandia cama no ce6e eme He MOKeT CBHe- 
Jib CTBOBATb O JOKEMOPHHCKOM BOSPaCcTe BMEILAIOMIHX ee OTIORKeHHH. 
TydorenHaa CBUTa 3aleraeT Ha CaMbIX BEPX\HUX CJIOAX aPXeOMHATOBIX li3- 
| eCTHAKOB Oe3 BuuMOrO Hecorsacua. Bospacr ee yCOBHO MOXET OBIT Ompeje- 
eH Kak BepXH JIEHCKOFO ApyCa, H BOSMOXKHO, UTO WACTb €€ 3aXOMUT y2xKe B Cpel- 
uu KemOpuit. 
} OddysuBnas CBura B paspese no p. Kue (B 300 m Bbnue ycTba pu. BepuKyuib) 
JameraeT 3aBeOMO He Ha CaMbIX BbICOKHX FOPH3OHTaX aPXeOMMAaTOBbIX H3BeCT- 
}axoB. B OCHOBaHHH ee MHOFO OGOIOMKOB GOesbIX H3BeCTHAKOB. IlofoOHnoro posa 
| 3anMOOTHOMeHHS MOSBOJIAIOT CUHTATL, UTO St*y3uBHAaA CBUTAa MOJIO*Ke Typoren- 
jio u Bo3pacT ee He [peBHee cpesHero KeMOpHA. 


| 


Ilocrynuaio 
24 IV 1958 


IMTUPOBAHHAA JIMTEPATYPA 


) 1 A.P.Ananbes, Tp. Top. reou. uucr. 3an.-Cu6. dun. AH BHI, 1948. eT 
fem 60, Te3. MOK. MexBefzoMcTB. coBely. No crpaturpadun Cu6upu, 1956. % VW. T. OK 
fapaesa, Jl. H}Penuna, B. B. XomMeuToBCKUH, Bio. MOHII, Ne 5 (195 
|B. A.Ky3He1os, Matep. no reo. San. Cu6upu, Ne 10 (52) (1940). ®° 7.B.Hux 
fw H, San.-Cu6. MuHepan. o6ul., cep. 2, u. 56, B. 1—2 (1927). WML Wie inbrencnis iste io: 
} HHIPH, s. 124 (1940). 
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FEOJIOL Hy) 


B. H. KO3EPEHKO u A. A. JIOKEPMAH 


OB OPAOBHYCKMX OTJIOKKEHHAX FOrO-BOCTOUHOLO 
3ABAHKAJIb aA 


(IIpedcmaereno axademuxom H, C. WMamcxum 9 VII 1958) 


IIpuypoueHHocTh 3HayHTebHOM YaCTH MeCTOPORMeCHHH MOUHMeTAJI UMUC 
¢ekoro moasca BocroyHoro Sa6aiikasbaA K NOpOaM HHXKHEerO Maleo30x Memae 
OcOOeHHO aKTYaJIbHOH 3aqayy u3y4yeHHA STOrO KOMMMeKCa. B pesybTaTe rec 
JOrO-CbeMOUHBIX pabor 1946—1951 rr. (JJ. WU. Topxescxuh, H. C. PopmrKor 
B. H. Kosepenxo, E. M. Jla3pxo, T. B. Mutuy, A. ®. MyuiHukos u Jp) 
OpHOBuyCKasd CepHsA 1OrO-BOCTOUHOrO SadalikabA Oblia NoApasqeieHa Ha CJ 
myroujue cormacHo s3aserarouje cBuTst (1): 

1. BeicrpHuckaAd — H3BeCTHAKH M JOJOMHTHI C MpOCOAMU dpunaurronnauy 
CJIaHIeB, MeCTaMH CO CJlaHeBOH TOMeH B OCHOBAaHHH CBHTH... . 

BuyuMaaA MOL[HOCTb 1000—1200 | 

2. AuTayMHckad —TIMHHCTHIe WH CUJJIHTOBHAHbIe CaHIbl WH aJlIeBpOHT | 
C MpocmoaMH HW3BeCTHAKOB M NecuaHHKOB.... .. MomHocth ~ 2000 | 

3. Hepunucko3aBoycKkad — W3BeCTHAKH HW JOJIOMUTbI C MpOCOAMH Tix 
HHCTO-MepreqMCTBIX CJaHILeB | 

Moumnoctb go 200 m (m0 HoBbIM aHHbIM oO 1500 

4. sp MO NAaSK AD Ta Res ¢ BROCE KBapUMTOB UM H3BeCTHAKOH 

ae ried Se poy teens ee, 1 LA OULHOC EE = nites 

" Saneraromas | B HWKHeit YacTH paspesa BO MHOrMx Mectax IOro-BoctouHo! 
SaOalikanba ([IpHapryHbs), MOU[Had TOMA H3BECTHAKOB MH JOJOMHTOB OTHY 
CeHa K ObICTpHHCKOM CBHTe Ha OCHOBaHUH ComocTaBeHHH Cc [a3sHMypo-3aBoucKH 
pavOHoM, re 9Ta CBUTa Oba BbI,eeHa. OHa 3aHHMaeT TaM aHaJIOrM4Hoe Tit 
JIOKCHHE B paspese H, Ha OCHOBAHHH HaXOJOK OCTaTKOB apxeOlMaT, WaTupé 
BaHa HWKHUM — CpeHHM KeMOpHem. 

BospacT alTayHHCKOH HM HH30B He€pYHHCKO3aBOJCKOM CBHT paHee JaTH poBasi 
CA B MHTepBale cpeqHHH KeMOpHH — OpOBHK JIMUIb Ha OCHOBaHHH HaxO]O 
CHHE3CJICHBIX BOOPOCIeH H MOTOMY, YTO B 3aeraiolujeH BbINe OaroxaTcKCl 
CBUTe Oblla yCTaHOBeHa (ayHa, XapakTepHas WIA Cuypa. 

CieyeT OTMeTHTb, YTO NepBOHayaIbHO (?) GlaroqaTcKad CBHTa paccmaTpyH 
BaJlaCb Kak S3aJleralollad HecOrlacHO Ha HM XKHeMaeO30HCKOH CepHu, HO mOcz 
ucceqoBanHi H. C. Topmmospa mpouHo ykpenuioch mpeqcTaBleHue 06 
COrlacHOM 3aJleraHHH. OTa CBHTa Oba H3BeCTHa BCerO Ha OJHOM MaJICHbKOD 
yuacTKe H NOSTOMY, HECMOTPA Ha BeCbMa CBOeCOOPa3HbI IMTOMOPMYeCKHH OOH! 
(ApKOOKPaleHHbIe aprvsMTbI) He MOrwa ObITh HCMOMb3OBaHa Mp KapTUpc 
BaHHH B KayeCTBe MapKHpyrolel. 

Illmpoxo pacnpocrpanenpr B JOro-Bocrounom 3a6aiikalbe OpicTpHHcKa® 
aulTauHHCKaA WH HeEPYHHCKO3aBOACKaA CBHTbI. OTCyTCTBHe (bayHbI H HayexKHbI! 
MaPKHPYIOWHX TOPH30HTOB, HapsxAy C Ppa3BHTHeM ONPOKHHYTHIX CKIaOB Mp) 
KOTOPBEIX HaOJOaeMbI€ B3aHMOOTHOIMCHHA He OTOOpaxaloT BO3PaCcTHOK MOCE 
AOBATEIBHOCTH, CO3faIO OONbWIMe TPyAHOCTH KapTHPOBaHHA 9THX CBUT 1 
SavacTyl0 JIMWaeT MPHHATyIO CxeMy CTpaTurpadun HeoOxo_HMoL ae 
HOCTH. 

Hekoroppimu vicceqopaTenaMH CTaBHTCA TO, COMHeHMe HamMune B 10r 
Bocrounom 3aGalikanbe AByx PaSHOBOSpacTHbIX KapOOHAaTHbIX CBHT. IIpu STON 
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STPHUAeTCH CYUICCTBOBAHHE HEPYMHCKO8aBOCKOM CBUTbI, WIM xe OHA OOKe- 
TWHAeTCA C OnarolxaTcKOH cCBHTOII. 

Sa MOcHeqHHe TOAbI MOMyUeHEI WaHHble, KOTOPbIe OKasbIBaloT GSecnouBeH- 
AOCTb TAKUX MPCANOMORCHUH, NOATBEPAaloT MPHHATY!O Cxemy cTpaTurpaduy, 
dO H BHOCAT B Hee HeKOTOPbIe MOMpaBKH. 

[IpuHaqiexkHOcTh K ObICTPHHCKOL CBHTe MOMHOL TOJIMM H3BECTHAKOB, pas- 
3MTOH B OCHOBAHHU HuM2KHEMaTeo30licKol cepuu IIpuapryHa, nolyunsta 6ec- 
“HOpHoe noATBepxneHne B 1957 r., korga I. UW. Kuases, C. I]. Kpysnu u gp. 
s0u3H moc. TeopruesKa (k ceBepo-3anany or HepuuucKkoro SaBoya) o6Hapy- 
KUJIM OOWJIbHBIe OCTATKH apxeOWHaT CpedH KapOOHAaTHEIX MOpox, paHee OTHO- 
MMMBIX K 9TOM CBHTe JIHUIb Ha OCHOBaHHH KOCBeCHHBIX JaHHBIX. 

Cpequ aITawWHCKOl CBUTEI, B PALE MECT, OOHAPy2XKeHbI COP! uM MbUIbIa, 
fapakTepnple, 10 MHeHutIO IO. A. Amoumucxoro u E. 3. Vcaryosoit, qa Bepx- 
(eH MOOBHHEI KemMOpua. 

HavOonee cyulecTBeHHbIM JWI peleHHA CMOpHBIX BOMpocoB crpaTurpadun 
(M2KHErO Taleo30A ABAAeTCA OOHapyxenne A. A. JloxepmaHom B 1957 r. chay- 
}bI, TOKaspiBaloljeH MpPWHaIEKHOCTh HEPYHHCKO3aBOACKOM CBUTHI K OpOBH- 
fy. J[o sToro Hurye B HepyMHCKO3aBOACKOH cBUTe (ayHa He Obwla u3BecTHA, 
pasputue B lOro-BocrouHom Sadalikalbe OpAOBHUCKHX OTMOKeHU paHee 
HMIUb WpeqnOlaralocb, HO HE ObWIO WOKasaHO. OHOBPeMeHHO C 9THM BBI- 
CHEHO, UTO IpefcTaBeHHe O COrIaCHOM 3aJleraHHH Ha HePYHHCKO3aBOACKOH 
MBHTe€ HW CHJIYpHHCKOM BoOspacTe OvlaroqaTCKOH CBUTbI SABISeTCA OLM- 


Huxke MbI paccMaTpHBaeM JaHHble, HeOOXOXHMbIe JVI OOOCCHOBaHHA 3THX 
\(bIBOJLOB. 

) Mayua B HEPYMHCKOZaBOACKOH cBUuTe OOHapyxeHa B 10 KM xk Jory oT Hep- 
WMHCKOrO Sapona, Ha r. BaaroyaTcKkou, B oro-3amaqHOH YacTH HawOouee 3Ha- 
ATEJIbHOFO MONA pa3BUTHA ITOH CBUTHI, MpeAcTaBAIOWerO KPyNHylO CHHKJIN- 
lan, OCIOXKHEHHY1IO JOMOHUTCJIbHBIMH CKIaqKaMH 4 paspbiBamy. Tocnoz- 
WPBYIOULee MeCTO B COCTaBe CBHTbI 3aHHMaIOT CBETJIO-Cepble JONOMHTOBEIC H3- 
PCTHAKH HW JOOMUTHI, OObINHO MeHTOMOP*HbIe HUJIM MCJIKO3ePHHCTHIe,ya TeO 
(xBa plOBaHHEIe. 3HauHTeIbHO Me€Hee pa3BHTbI TeMHbIe€, MWHOra YrvIHCTHIe, 
) TakxKe MepresHcTHle H3BeCTHAKH. JIMH3yrouMecaA Mpocson TIMHMCTBIX H Mep- 
(2MMCTHIX CJIaHWeB TeEMHO-cepoi, KpaCHOBaTOH HW 3eeHOBaTOH OKpaCcOK, MOII- 
focTh1Io 10 70—80 Mm, smM30qMUeCKH BCTPevalOTCH B PasIHMYHbIX YaCTAX paspesa, 
Jo OHM Oomee “aCTHI B OCHOBAHHH CBHUTbI, Pe OObIMHO HMEIOT TeEMHYIO OKpacky 
O6oralleHbl yIVIMCTbIM BeWeCTBOM, H B ee BepXHeli yaCTH, re Mpeocbmagaror 
MIMHUCTO-MepreHCTbIe CaHIbl pa3/IMUHbIX CBeTJIbIX OKpacoK. B mpememax 
fepUHHCKOBABOACKOTO NOIA KapOOHATHBIX MOPOR W3BeCTHO Tak2Ke HeCKOMbKO 
DHKUX [laCTOB KOHIIOMepaTOB, COCTOALIMX H3 XOPOIWO OKaTaHHbIxX raseK 
BBeCTHAKOB M MecuaHO-KapOOHAaTHOrO ILeMeHTA€. f 

| BuyumMasa MOULHOCTh HepYHHCKO38aBOACKOH CBUTbI B STOM paHOHe He lpe- 
eumaet 1500 m. 

Yuacrox r. BaarofatcKoH, re Haliqena tbayHa, MMmeer BeCbMa CJIO%KHOC 
ppoenue. STo equuctBennoe B [IpuapryHbe mecTo, THe B Y3KOH 30H, Iper- 
raBIAIOULell MO JaHHbIM KapTMpPOBaHNA ONYyUeHHbIM O0K, MpHypouenHpiii 
| oceBoli wacTH CHHKJIMHaIN, HW OrpanuuyeHHoH paspbIBHBIMH Hapyulenusmn, 
{O/1IOMAeTCA MOUTH MOJIHOCTHIO BEPXHAA WacTb Maeo30KCKOrO paspesa — Hep- 
MHCKO3aBONCKad, OlaroyaTcKad, BepXHeOop3sHHCKast CBUTHI. (IlocmeqHa a 


EIIONOKUTEIbHO JaTupyercs B pamKax Ds; — Cj.) . 
| Hepuwncko3apoycKad CBHTa Ha 9TOM yuacTKe XapakTepH3yeTcA CeLyt0- 


MM pa3pe30oM: 

1. Maccupunie, cepple JOJOMHTOBBIC U3BECTHAKH, MECTAMH OKBaPHOBaHHBIe, 

SbIUHO Me€JIKO3EPHHCTHIe OE ee Gee aac ea SET 

wluMaa momHOcTh cBbume 200 m (c yyeTOM JaHHbIx Oy peHus). 

9. Trnuncrnle cilabitbl TOHKOCIONCTHIe, Cepble M T MHO-cepble C OTC/IbHbIMH 

O6oralleHHbIMM YIVIMCTbIM WH KJaCTHY€CKHM MaTepHaJOM. 
Mompoctb 30—40 m 
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3. MaccuBuble cepble H3BECTHAKH, TOXKJCCTBEHHBI€ C HH2KECKAUIMMH. . . | 
Mouwoctp yo 150 m 

4. MepremucTble TOHKOCJOMCTHIe M3BECTHAKH KPaCHOBaTOH OKpaCKH, OT? 
YeTMIMBO IWIMTYATbIe. .... ....... Momuoctp. 20—40 ¥ 

5. Mepremuctbie HW ryiHHNCTO- -MepreslHcTbIe CilaHIibl KpacHOBaTOH WM 3eNeHO} 
BaTO-Cepoli OKPpacKH, BHAMMOM MOLLHOCTHIO JO 50 M, C JHH3YIOULMMHCA Mpocsos: 
MH CBeTO-Ceporo JOJOMHTOBOFO H3BeCTHAKA M KOHIJIOMepaTOB, COCTOAWINX Ms 
XOPOWO OKATaHHBIX Talek H3BECTHAKOB HM OOJIOMKOB cslaHieB. LfemeHT mecuaHo} 
TIMHUCTHI C M@JIKHMM OOOMKaMH pakOBHH. Mectamu mopojja nepexOyuT B pai 

KYIMCUHHK C H€3HAYHTCJIbHbIM KOJMUYCCTBOM TaJieK. 

B pepxueli uacTH paspe3a, B Me€preJMCTbIX CMaHWax UM Mpocoax KOHTIOMepa: 
TOB — pakyWe4HHKax HW U3BeCTHAKAX — yCTaHOBeHa culeqyioulan dayHal 
Tuvaella rackovskii Tschern., Dalmanella sp., Leptaena cf. rhomboidalis 
Wilck., Stropheodonta sp., Stegerhynchus desemplicatus Sow. var. angasieny 
sis Tschern., Camarotoechia Sp., “Atrypa sp., Spirifer cf. pedaschenkoi Tschern., 
Spirifer sp., Eospirifer sp. 

Onpenenenne (cbayHb! mpousBeneHo E. A. Vpanopoli, a Taxxxe (HesaBHcuMo, 
O. H. Huxudoposon u B. 3. Keippesom, KOTOpble OMHO3HAYHO MPH K ee | 
O MpHHaMerxKHOCTH (payHbl K BEHJOKCKOMY APYCY OPMOBHKa. 

HoKxasaTerbCTBa NpHHayexkHOCTH OTJIOWKeHHH, OXapakTepH30BaHHbIXx pay) 
HOH, K HePpYHHCKO3aBOJCKOH CBUTe Cue AYIOU e. 

Or OCHOBHOrO NOAA PasBUTHA STO CBUTHI yuacTOK Tr. BaarojjaTcKol OTTeek 
naybio, Meroe wupuyy Ao 200 m. M3BecTHAKU, OOHaKeHHbIe Har. Barolat 
CKOH, JIMTOJOPMYeCKH He OTJIMYMMbI OT PasBUTbIX Ha 1O*RKHOH CTOpOHe nau, 
MIpHHaWexKHOCTh UX K HEPYMHCKOZaBOACKOM CBUTe IPHSHaBaslaCb BCeMH UCCIe 
yOBaTeaMu. Tenepb, mocie mpOxogKH KBeplliara MexkAy wWaxtTamu Bsarojat 
cxoh u ExarepuuHo-BuarofatcKou, KOTOpbIH mepecek Naflb, 6e3yCNOBHO OKa3aH 
HEMNPepbIBHOCTh paCMpOcTpaHeHHA W3BECTHAKOB TO], YeCTBePTHYHbIMH OTJIOKE 
HUAMH NalW WM TO, 4uTO BaaroqatcKkuli yuacTOK ABJIAe€TCA KPaeBOH YaCTbIO Hep 
YHHCKO3ABOACKOrO MOJIA H3BECTHAKOB. B pa3JIHUHbIX MecTax 3TOrO Noma (lo 
HbIM Sepentyl, Nab OubxOBad HM Ap.) yCTAHOBJEHO pasBUTHE CIELYIOUIUX BUG 
cnop: Archaeomonoporina incrassa Naum., A. tenella Naum., Alveolata scabr 
Naum., Rugosina furcata Naum., Stenomarginata minuscula Naum., S. sul 
verruculata Naum., Hystrichosphaeridium glabrum Naum., Psophosphaer 
tenuis Naum., Sphaerina minuta Naum., Palaeoperisaccus decorus Naum| 
iP explanatus Naum., P. elongata Naum. 

[lo saxmouenno E. 3. Ucarynoson, noyrBepxxmenHomy C. H. ot (Cae 
WaHHbI KOMIVIEKC BECbMa CXOJl€H C KOMIVJIEKCOM CHOp OpaTcKol cBHTHI (CH6u 
ckaw nulatdopma), BO3PacT KOTOPOH HalexKHO JlaTHPOBaH kak BepXHuli opad 
BHK — HWXKHHM CHyp. 

TakHM O00pa30M, JaHHbIe CNOPO-MbIWIbIeBOrO aHaJIH3a MOJIHOCTbIO COOTBET 
CTBYIOT JaHHbIM (bayHHcTHYecKHX ompezeneHHnii* 

Bce mopoybl OxapakTepH30BaHHOrO BbIe paspe3sa r. BaarofatcKoit umer! 
cormacHoe 3aeraHue: OM3KOe K INMPOTHOMY IIpocTupaHue UM KpyToe, JO BepTH 
KaJIbHOrO, NaeHHe K IOry. 

Kak 10 yCJIOBHAM 3aJ1eraHusa, Tak HW M0 BCeli WHTOMOrHYeECKOH xapakTepucTH 
Ke STH MNOPOb! MpeAcTaBAOT EMH KOMMIeKC. [Ipocmou mepreHcTHIXx cya 
eB H KOHTJIOMepaTOB, KaK Mbl Y2K€ OTME4aJIH, M3BECTHbI HM Ha Apyrux yuyacrkal 
Pa3BHTHA HEPYHHCKO3aBONCKOH CBHTHEI. | 

CrpaTurpatpyyuecku BBIINe, Ha MepresIHCTEIX caHax c cbayHoH BeHn0K4 
pe3KO HEecOrmacHO saleraloT MOposbl OarojarcKOli CBHTbI, KOTOpad uMee 
Bech cuelyroulee CTpoenne: 

1. BasasbHbli ropH3o0HT See (mecuaHHKOB HM KOHTOMepaTop). 
oro (25—35°) najaer Ha cepep.............  Momnocrts or 0 nO 30 j 


* B. B. Tumocees na ocnopannn onpegenenusa HeCKOJbKUX OOPaslOB U3 HepyYHHCKOsapo, 
CKOH CBHTHI IPHUed K BHIBOLY O HaNMUN B HHX CMOp, OTHOCAIMXCA K CHHHIO — HHKHeMy Kel 
Opulo. STO HaXONTCA B MPOTMBOPeUMH CO BCeMH JaHHBIMH, KacalouLuMucA TaJleOHTOMOrHYeCcKC 
XapaKTepHCTHKH HEPUMHCKOSABOCKOli CBUTHI. 
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2. Ilecrppie apruutst (puonerosuie, KPaCHOBaTO-KOPHUHEBBIe, 3eJICHBIE, 
pple wu rojyOble — nATHMCTOOKpalleHHble) Cc MMH3yIOULuMUCH TpOcuIoaMu 
WIbHO OKBaPpIOBaHHOTO H3BeCTHAKAa. ......... . . Momuocrtb yo 450 m 
} 3. CepoBaTO-KOpuuHeBbIe KPeMHUCTHIC CAHN! (CBA3AHBI C aprHuJIuTaMi 
PTCICHHBIM TepexXOfOM) ................ . Momuocrs no 150 mu 
, B Tomme aprusiuToB Hamu (mp yyactrun M. HV. Cremoxa, B. 9. Kpippesa 
{ip.) coOpana cnefyrouan dayHa: Metriophyllum sp. nov., Pleurodictyum, 
4tostomella sp. nov., Eridotrypella sp., Fistulipora sp. nov., Paradekayella 
|. nov., Lioclema sp. nov., Semicoscinium sp., Fenestella sp. 

| Ilo saksioueHHio =©6npov3BozNBUIMX onpegenenve WV. II. Mopososoi, 
} A. Vipavosoit u H. 9. Cnacckoro, ata cbayHa WaTupyer BOspacT CBUTHI cpex- 
|M J€BOHOM (MOXET ObITb, BKJIOUaA H BEpXH HWKHErO JeBoHa). 

Panee, Kak yxKe OTMeUaIOCb, ONaroyaTcKaA CBUTa CUHTasacb CHJLY pHHCK OH 
aslerarouleH COrlacHO Ha HepuMHcKosaBoycKon. Iipuunna pacxoxKeHus 3a- 
jlouaercsi B TOM, 4uTO H. C. Popmxos 3a ochopaHue OlarofaTCKOl CBHTbI IPHHA 
| PresMCTLIe KpaCHOBaTbl€ H3BECTHAKM HM MOKPbIBAalOUNe UX CAaHI[bl, BeEpOATHO 
ATOMY, YTO OHH MO OKPaCKe HECKONbKO CXOJHbI C aprHJIMTaMM 9TOL CBUTEI. 
*PIeJIMCTbIC CAHIUbI, JCHCTBUTCIbHO, 3aleraloT COrmacHO C THNMYHO «HepyHH- 
jO3aBOJCKHMH» MACCHBHbIMH H3BeECTHAKAaMH, HO OHH He MpuHasexaT kK Oula- 
Marck oii cBute. Hecormacnoe saeranne HW Oa3aJIbHbili O6MK TOPH30HTa KBap- 
ATOB, 3aJI€ratouerO B OCHOBaHHH STOH CBUTbI B YCJIOBHAX MWIOXOH OOHaxKeHHO- 
i, 6€3 MIpOBeeHUA JOcTATOUHLIX TOPHbIX paOOT, NO-BHMMOMY, OCTasIcH Hesa- 
4eHHbIM, Tak Ke Kak H Oolee BbICOKaA CTEMCHb MeTaMOpdu3Ma MepreJHCTHIX 
AHILEB, 3aJIerarolllMX HW2Ke TOPH3OHTa KBapI[MTOB, 10 CpaBHeHMO C aprHsu- 
| M, 3aJleraroulHMu BBILLIEe. 

4B 1956 r. namu B 3 xm x tory or noc. Hepunuckuii 3anon OOHapy2KeH HOBBIi 
JacTOk pacmpocTpaHeHun OwlarofaTcKOH CBUTEI, re Tak2Ke BbIABJICHO ee HECO- 
#acHoe 3asleraHve Ha H3BeCTHAKAX HeEPYHHCKOsaBOACKOH cBUuTbI. M, HaKOHEll, 
Ju6onee yOeNUTebHOe WOKa3aTeIbCTBO HasIMYUA MepepbIBa Mey YKa3aHHbI- 
4# CBUTaMH JlaeT aHasu3 (payHbl: HU2Ke MOBEPXHOCTH HECOrilacHA HalifeHa tbayHa 
4lOKa, BbILIe — CpeHero JeBoua. 

|) Hanuune cdbayHbl B TONLE MeEpresIMCTbIX CaHWeB, 3aleraloulHxX HH2Ke KBap- 
ros, H. C. TopmiKosy ne Obii0 usBecTHO (cyA MO cocTaBeHHOMY MM OnHCa- 
ro). Mmerorcsa aHHble O TOM, uTO COop cbayHbI MpousBogMsca H. C. Popuikoppim 
JABHbIM OOpa30M U3 OcHIMeH, NOKPbIBAIOWIHX CKJIOH ropbl. B ero KOJWeKIMIO 
(asId B OCHOBHOM (POpMBI, COepxKallHecA B HEPYHHCKO3aBOACKOH CBUTe, XOTA 


WajjeHa H. C. Topmrkosbim B KopeHHom 3aseraHHu. M. A. BowxoBuTHHOBa 
qpelemuaa Bospact coOpanHow H. C. TopmxKospm dayubl Kak CHJIyYpHuCKHH. 
Ho IipaBuIbHO pH yCJIOBUM, 4TO dayHa XapaKTepusyerT He OlarosaTcKyto, 


t 


}} Pesiomupys BbIIeH3/1O2KEHHOe, OTMETHM, UTO B PesyMbTATe NPOBEMCHHBIX ]e- 
IbHBIX paOOT WOKa3aH OPMOBHYCKHH (BeHJIOKCKHH) BOSpacT BepXHeH YaCcTH 
pUHHCKO3aBOJCKOH CBHTbI, MMerwmeid 3HaYHTeIbHOe pacmpocrpaHeHue 
[;Oro-Bocrouxom 3a6alikanbe. Jloka3aHa OecMOUBeHHOCTh MOMBITOK «JIHMKBUH- 
TeaTb» STY CBHTY, YTO MONO MpHBeECTH K COBEPWIEHHO OMMOOUHON TPaKTOBKe 
ibyktyp paliona. BpiacHeH BospacT u CTpyKTypHoOe momOwKeHNe OsarofaTcKOH 
liTbl, YUTO BHOCHT KOPPeKTHBHI B MPHHATYIO Cxemy CTpaTHrpaut WH MONOHAeT 
jleqctaBleHue 06 HCTOpHH Kpas B JeCBOHCKOM MepHore. 


| UuruucKoe reomormueckoe Toctynuso 
i} yupapaenue 5 VII 1958 


LMTHUPOBAHHASA JINTEPATYPA 


1B. H. Kosepeunko, Teonormueckoe ctpoenne toro-socTounol uacTH Boctounoro 
Mbalikanpa, Jlbpop, 1956. *B. H. Kosepeuko, E.M. JlaspxKo, Tr. B. Ma- 
# u, VW3p. AH CCCP, cep. reon., Ne 3 (1949). 
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Jloxnayn AkaweMunM HaykK cGccP 
1958. Tom 123, Ne 6 


M. B. KYJIMKOB u M. HW. TYJIOXOHOB 


MEPMCKHE OTJIOKEHHWA UMPOHCKOLO NOJIA 
(BOCTOUHOE 3ABAMKAUJIbE) 


(Ipedcmacaeno akademuxom C. H. Muponosom 16 VI I 1958) 


Mopcxwe mepmcKue orsoxkenus B BocrouHom Sabalikaslbe U3BeCTHBI Ha 183} | 
nwouayax, HMeHYeMbIX B reolorMyecKOl wMTepaType momamu,— UnpoucKe 
u Bopsuncxum. Ilepmcxue ormoxenua UMpouckoro noma J1yyuie OOHaKeHEI! 
coyepxKaT Gombe OpraHHyeCKUX OCTATKOB, MOSBOJIAIOWIMX TOUHEe AaTHpOBal 
UX BOBspact. | 

B npegenax Unpouckoro nod MepMCKMe OTJIOXeHHA BepBbIC ObLIM BbIH 
neupt KO. M. Ulet#umanom B 1928 r. B OacceltHax nagei Unpon u Kauri 
tO. M. Ilet#uman Bbienus TOMMY CepbIx MecYaHHKOB HM IVIMHHCTHIX CJlaH | 


MOLULHOCTbIO He MeHee 500 M, cosepxKally!o TPM CJIOA KOHTJIOMepaTOB, OHH 
KOTOPbIX ABIAeTCA OasalbHbIM. J[aHHas TOMA MOPOA, Kak OblwIO ycTaHOBIe 
IO M. Uleiumanom, 3aeraeT c pe3KHM yIVIOBbIM HecOrlacHem Ha MeTamopdi 
yeckux cllaHiax. [lepponayambyo O. M. Ileiuman ornec ynomaHytyio Ton 
CepbIX e€CUaHHKOB HW PVIMHUCTHIX CIaHIeB K HHKHeEMy KapOOHy, HM TOMbKO 1G 
Hee (3) K HW2KHeH NepMH — Ha TOM OCHOBaHHH, YTO JIA aHaJIOTHUHbIX OTJIOM 
HH c dbayHOu, pasBHTbIX B bopsvucKom nove, C. A, My3buieBbIM yka3aH Hil 
HelMepMCKHH BOspacr. 

lr. C. Kpsaxes, HW. B. Jlyuuuxun, C. I]. Cmenoscxult uv ap., mposozuB 
reolornyeckue HcceAOBaHHA B Mpefzetax Bocrounoro 3a6alikabaA, WaroT TO, 
KO KpaTKOe ONMCaHHe MepMCKHX OTMO*KeHHH, HE pacwieHAA UX Ha CBUTH 
C. I]. Cmemnopckuit nomaraer, uro mepmcKue OTMOxKeHHA UnpoucKoro nora pau 
WICHHTh H@Ib34 BBHAY CO*KHOM CKJaqYaTOCTH, OTCYTCTBUA MapKUpyrounil 
TOPH3OHTOB M CaO OOHAXKeHHOCTH BbIXOAOB 3TUX MOPOL. 

Kak ykasbipaet B. H. Kosepeuxo ('), npounoe 6uoctpaturpaduyeckoe p 
yI€HeHHe Ne€PMCKUX OTJIOWKeHHH B WeOM AIA SaOalikanba Jan JI. ©. Macne 
HuKOB. TlocneqHHM BIIepBbIe MpOMsBeeHO ONMCaHHe (payHbl HM aHoO crpaturpih 
(uyecKoOe pacuJIeHeHHe MepMCKHX OTNOMKeHH Bocrounoro 3abalikabaA Ha CBHTH 
B mepMcKux oOTMoxeHHAX Unpoucxoro noma Ji. ®. MacneHHuKOBBIM BBID 
JI€Hbl TPH CBHTbI (CHH3y BBepx): UMPOHCKasA, yHrafbilickaa u GOepeuHcKa 


it 


i 
tis 
7. ®. MacnenHukos nozrBep Au NoyyeHHble paHee BEIBOAH IO. M. Lletumay 
O HaJIMYHH Tpex WHKIOB OCaKOOOpas0BaHHA B MepMCKOe BpemsA. STH OTMOKH 
Hua JI. ©. MaculeHHuKOBbM OTHECeHbI K HM>KHEeH MepMu. 

B 1955—1957 rr. M. UW. Tyoxonoppm B mpeqenax Unpoucxoro nora np) 
BefleHa AeTabuad reonormueckas CLEMKAa, B Pe3yAbTAaTe KOTOPOH coOpaH Gon 
WOH dayHucTuyeckui MaTepual, usyyaBuulica M. B. KyauKoppm. lj 

[lonyueHHble HOBbIe JaHHbIe 10 dayne u cTpaTurpacbuu nepmu Unpoucxoy| 
MOA BHOCAT CYILCCTBEHHBIC KOPPEKTHBHI B JIMTOOPMYeCKYyIO XapaKTepHCTUK 
NOpol, HX MOMHOCTeH M B CTpaTurpaduyeckoe nOMOKeHHe STUX CBUT. Ilo MHeHHI 
I]. ®. MacieHHuKoBa, nepmcKue orsoxenus Unponckoro mona TIpeCTaBJI eH 
TIMHMCTHIMH HM TMeCYaHO-INIMHMCTBIMA CilaHIaMH pH MOAHOM OTCyTCTBUM B HII 
sppysHBop, TpayBakKOBbIxX HM KPeMHMCTHIX FOPH3O0HTOB, CTOMb XapakTepHbi| 
qa mepmu BopsuucKoro noma. Cocras cays, no JI. O. Mac.ieHHuKOBy, yKil 
3bIBAeT Ha HMKHENeCPMCKHH BO3PacT 9THX OTOXKEeHUI. 
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B HacTOsmem CoOoOmeHH H3saraloTcA OCCHOBHBIe pe3yJIbTaTbl 10 cTpaTurpa- 
‘MM MEPMCKHX OTNORKeHHH UnpoucKoro nous. 

HuxHaAA nepMmb. B npenenax Unponcxoro nona HM2KHEeMepMCKHe 
MOXKCHHA PaCMpOCTpaHeHb! WMPOKO HM 3asleraioT C pesKHM YIVIOBbIM Hecorvia- 
7e@M Ha MeTaMOpd*HyecKHX CJIaHIaX OHOHCKOM cBUTHI. OHH MIpescTaB- 
\SHBI ABYMA CBHTaMH — YHPOHCKOH HM yHrajbllicKolt. 

Unpouckas cButa (10 nagu Unpon) B ocHoBaHHH cmOxKeHa 6a3aIbHBIM KOH- 
\1lOMepaTom. Ero HwKHsA YacTb MpescTaBslena rpaBHiiHbIMHu KOHIJIOMepaTo-O6pek- 
AAMH, OOPaSOBaBLUMMNCA 3a CUeT PasMbIBA HM MepeOTMOKeHNA NOCTUMAIONAX 
EPpMb 3CJICHBIX XJIOPHT-CepHIMT-KBapleBbIX, CePHIHT-KBaPleBbIX HM Jpyrux 
TaHles. Cpe HMxKHeH YaCTH KOHTOMepaTO-OpeK4nit HMeIOTCA poco cepo- 
JATO-SCJICHBIX CJIIOJMCTHIX AJICBPOJIMTOB, CJIOJMCTO-KBapIleBbIX TeCuYaHHKOB UH 
DaBeJIMTOB, KOTOPbIe Me€CTaMH MOJIHOCTbIO 3aMellaloT KOHTOMepaTO-6pek4uHH. 
BepxHax yacTb 6a3abHOrO TOpusOHTa COREA PpaBHiHO-rameuHbIMM KOH- 
1OM€paTaMH C BaJlyHaMH. BaJlyHbl, radibkKa H rpaBHl XOPOIWIO OKaTaHbI MH COCTO- 
T H3 KBaplWeBbIX MOpupoB, KBapUHTOB, KBaplla M KpeMHUCTHIX MOpoy. Llemeut 
ecuaHbili C OOOMKaMM 3eJIeHbIX CaHeB. B KOHTOMepaTax cofepxKaTCA Mpo- 
(10M KBaplleBbIX H3BECTKOBHCTHIX Ne€CUaHHKOB HM MWYAAHHIOB. 

Ha Oa3abHbIx KOHTIOMepaTax 3aJleraeT TOPH30HT MWJIOTHBIX 3e@/1eHOBaTO- 
2PbIX CJHOJHCTHIX, NOJIMMMKTOBBIX NeCuaHHKOB, OJIM3KHX K apKO30BbIM. B ux 
(DCTaBe TlaBHaA POb NPHHaAIexKUT MOJYOKaTaHHbIM 3e€pHaM KBaplla, MOJeBbIX 
NaTOB WM JIMCTOUKaM CJIOX. B OTebHbIX MpOCcOAX STH NeCuaHHKH CTAHOBATCA 
W°3KO TIOJIMMHKTOBBIMH, THIla rpayBakK, MH UMeIOT IpHMeCb BYJIKaHOreHHOTO 
lyoBoro MaTepHasia. B Hux B O6OubUIOM KONMUECTBE COfepxKAaTCH OCOMOMKH 
(bysuBuybix nNopox TuNa KBapleBbLIx NOpdupos u nopdupuTos. Llement — ToH- 
JOU3MCJIbYCHHBIM MaTepHaJl CaMHX MOpO c NpHMecbioO MenOBoro MaTepHasia. 
MI ICMeHTa CMeLIAaHHbIi. 

B OTebHbIX MpOcOAxX BepxHeH uacTH JaHHOTO TOpH30HTa BCTPeueHbI 
PWAHKH, OpaxHONOsbI, NeeMMMOLbI, KPHHONJeH HW KOpaJIbI. OTCIoJa ompeyese- 
yet Chonetes paraconvexa Masl., Streptorhynchus crenistria Phill. var. spati- 
ostata Masl., Spirifer (Cyrtospirifer?) cf. kharaulakhensis Freks, Athyris 
jo. ind., Aviculopecten circularis Masl., Nuculana (?) sp. ind. u ap. 

) Crpatrurpaduyeckn Bpile 3sameraeT MOMHad Nauka aJleBpOJIMTOB M MecuaHH- 
jon. AJI€BPOJIHTbI OUCH MVIOTHBIC, CHJIbHO paccJIaHWeBaHHble, CJIOHCTHIe, TEMHO- 
jeporo HW 3e7eHOBaTO-ceporo UBeTa. B aseppouutTax HaOOfaeTCA MPHMeCb ByJI- 
janorennoro Tydosoro matepuasa. [lecuaHuKu OT KpyMHO- AO TOHKO3ePHHCTEIX, 
(HOrga C KOCOMH CNOHCTOCTbIO, Ceporo H 3eJICHOBATO-ceporo HBeTAa, CJIFOXHCTHIe, 
}€3KO MOJIMMUKTOBHIC, OT apKO30B JO HacTOAMMX rpayBakk. [lecyaHuKu coxKe- 
br ca60 OKaTaHHbIMH COJIOMKaMM CepHHTH3HpOBaHHbIX HM [eJIMTH3M POBAaHHbIXx 
JOJIEBLIX WMATOB, KBaplla, aHJeC3HTOBbIX MOpUupOB HU JMCTOUKAMM XJIOPUTH3H- 
HopanHoro OvoTuTa. B MeHbIIeM KOMMYeCTBE BCTPeyalOTCA OONOMKH Tyoas, 
(IMHUCTO-aIeEBPHTOBEIX MOPON, CJIOMHCTO-KBapWeBbIX CaHWeB, YIIHCTOrO Be- 
i,ecTBa H MHTpy3HBHbIx Mopog. LlemeHT KOHTaKTOBDIM, BbINOHeHHA Op, KOp- 
§O3HOHHbIN HM Jp. 

i} B cpegquei uacTH onucbiBaeMOH MayKH MOpOA BCTPeCYeHH! MpPOCOM U MW1acTbI 
lepbIX KPYNHO- H CpeHeE3ePHHCTHIX H3BCCTKOBHCTHIX MeCYaHHKOB C KaJIbIMTOBbIM 
}eMCHTOM, B KOTOPbIX COJepxKUTCA CJIENYIOUMH KOMMMIeKC (payupt: Chonetes 
araconvexa Masl., Spirifer (Neospirifer) cf. subfasciger Lich., Martinia (Mar- 
\niopsis) cf. darviniformis Einor, Streptorhynchus cf. crenistria Phill. var. 
Iyaticostata Masl., Pseudosyrinx cf. kolymaensis Tolm., Fenestella sp., Poly- 
fora sp., Conularia sp. u Jp. 

| Paspe3 uHMpoOHCKO CBUTHI 3aKAHYMBaeTCA TOPH3OHTOM TEMHO-CePpbIX MeCJIKO- 
H€PHUCTHIX TeCYaHHKOB C OYFpHCTHIM H3JIOMOM, BOHUCTOH OTACIbHOCTbIO HU 
JOJIbUIMM KOJIMYCCTBOM BBITHHYTHIX OOJOMKOB TyIMHHCTEIX mOpog. IlecuanuKu 
| OCHOBHOM CIOxKeHEI OOIOMKaMU KBapla HM MOmeBbIX wuMaToB. LlemexHT ryimHu- 
iretii c MmpuMecbio MUKPOSepHUCTOrO CKOMIeHHA KapOonarTa. 

@ayHucTHuecKHH KOMMIeKC YHPOHCKOH CBHTHI COMePHKUT PA BUAOB, USBECT- 
}bIX H3 HMKHeH Mepmu ceBepo-BocToKa CCCP. SHauHTeIbHad YacTb (payHbl 
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MIpecTaBsleHa MeCTHBIMH BAM, MOKA elle HEM3BECTHBIMM 3a TIpeeamMu 
6alikaulba. Bo3pacT uNpOHCKOM CBHTbI He peBHee APTHHCKOM........ | 
MomHOcTb CBHTbI OT 400 110 900 
Vuraypilickaad cButTa (10 nafu Yuraypii) sameraeT COrsmacHO Ha OTO*KeHH't 
UMPOHCKOH CBUTbI H MpecTaBsleHa TOPH3OHTOM KOHTWIOMepaTOB M TMepecilaHBay 
MIUXCA MecuaHHKOB HM awlespomuToB. B ocHOBaHHM yHrafbIMcKOM CBHTbI Pa 
BHTbI TpaBHHHbIe KOHTJIOMepaTbl, COCTOALIMe H3 XOPOLIO OKaTAaHHbIX TaJibKU 
rpaBusl KBaPIleBbIx nop@upos, KBaplla, KBapluTa HU Ap. Llemeut 6agai bub 
mecuaHbiii C OG6JIOMKaMH 3@JICHOBaTO-CepbIX aJICBPOJIMTOB UMPOHCKOM CBHTI 
Cpequ KOHTIOMepaTOB MOABJIAIOTCA MpOCOM CepbIX Pa3HO3ePHHCTHIX TNecuaH 
KOB H alespomuTos. MomHoctTs sToro ropu30HTa Komednetca oT 10 zo 100 | 
Benue gaeraeT rOpH30HT aJleBpOHTOB TeMHO-ceporo IBeTAa, CJIOQUCThY 
C MpOCiOKAaMH aJIeBPUTHCTbIX APHJWIMTOB HM TOHKO3€PHUCTHIX MecdaHHKd 
BbILG KOTOPOrO HaOsmOMaeTcA MWacT KOHTIOMepaTOB C KPYNHOW TaJIbKOH M Bauiy 
HaMH, CMCHAIOMIMECA MOJMMMKTOBbIMH MeCuaHHKaMH 3e@JIEHOBaTO-ceporo I[[Be? 
COCTOAINMMM 3 KBaplla, NOMeBbIX WIMaTOB M s*PPy3HBHbIx MOpod. 
SakaHunBaeTca paspe3 YHTamblickOlH CBHTbI MOU[HOH MayKOH 3eeHOBat 
CepbIX, IWIOTHBIX, CHJIbHO PpaCCaHIOBaHHBIX, CJIOMMCTBIX aJ1€B POJIHTOB C npocaad 
MH CpeHeSepHUCTHIX Pe3KO MOJIMMHKTOBBIX TecuaHHKOB. B BepxHeli YacTH 9TI 
MaukKH MOpOk BCTPeYeHbI MpOCJIOM MeMIOBLIX TYyOB CBeTIO-3eeHOTO Be 
CHJIbHO OKBapIlOBaHHbIX C PAKOBHCTbIMH H3JIOMOM. ; 
Yuragpilickad cBuTa cbayHUCTHUeCKH OXapaKTepH3oBaHa cs1a60. OTcioga OM) 
jeneHbt Dielasma plana Masl., Spirifer (Punctospirifer) cf. ornatus Waa} 
Productus (Pustula ?) cf. baicalensis Masl., Aviculopecten pterinoides Ma 
Av. tschironensis Masl., Pseudomonotis sp. ind., Pseudobakewellia cf. a 
quaeformis Noin. 
@MayHUucTMyuecKHH KOMMJI€KC YHraybINCKOH CBHTbI JOBOJIbHO OrpaHHué 
B HeM He OOHapyKeHO KaKHX-HOO THIMYHBIX WIA STHX OTMORKEHHH Cory 
Muorve Bub STOTO KOMIVICKCa BCTPeYaIOTCA H B BBILEeKAUAX OTIIOMRKCHHH 
B cBa3H C 3THM TOUHOE BOZPAaCTHOe MOMORKeHHE WaHHOM CBHTbI OCTaeTCA He 
CTaTOUHO OGOCHOBaHHBIM. BepoaTHee Bcero OHA COOTBETCTBYeT CaMbIM Bepx 
HMKHeH mepMH. ........ . MomHocTb yHrayqbiickOH CBUTbI 370—400) 
BepxuHaav mepmb. BepxuenepmMcKue OTJOKeHHA, MpeCTaBIeHH 
OMHOH OepeHHCKOM CBUTOM, JO CHX NOP OTHOCHIMCb K HMKHeli nepMu. OHH ¢ 
XPaHHJIMCb OT Ppa3MbIBA B WeHTPaJIbHOH UaCTH CHHKJIMHAJIbHBIX CTPyKTil 
Bepeuucxas cButa (m0 mata Bepes) cormacHo 3ameraeT Ha Hu>KHerepMcK ti 
OTJIO*KECHHAX WH HauMHAaeTCA TOPH3OHTOM KOHTJIOMepaTOB. 
KourmomepaTb! KpymHorameuHbie c BastyHamu. Taibka M BaslyHbl xOpoill 
OKaTaHbI WM COCTOAT U3 KBaplla, KBapleBoro nNopdpupa uM KBapluTa. Cpequ Hil 
BCTPeYeCHbI MPOCNOH MIOTHbIX KPYMHOSePHHCTHIX MecuaHHKOB. KoHrsomepa’ 


cl 
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3CPHHCTHIX, P€3KO NOJIMMHMKTOBBIX M€CUAaHHKOB HW 3e@JICHOBATO-CepbIX, CHJIbHO pai 
CJIAHILOBaHHbIX IIMHHCTbIX H CJIIONUCTHIX aJICEBPOJIMTOB Cc cbayHoH. 

Bpue sameraeT TOpH3OHT TeEMHO-CepbIX, CJOXMCTHIX, TIMHMCTHIX aseBpOwi 
TOB C P€KHMH MPOCJIOAMH CepbIX MOJIMMHKTOBbIX NMecuaHHKOB. SakaHuNBaer} 
paspe3 MOUHOH NayKOl MecuaHHKOB MW ameBpomuTOB. Han6ompuiee ween | 
(payHbI BCTPeyeHO B CePbIX, MWIOTHBIX H3BECTKOBHCTBIX mecuaHuKax . 


rewia) cf. eae Kut., S: ee rae ae Luichy = (Lich 
krasnotschikoensis Masl., S. (Punctospirifer) cristata Schloth., S. (Pterospi 
rifer) alatus Schloth., Productus (Cancrinella) cf. cancrini Vern., P. (Linh 
productus) koninckianus Keys., Pecten (Pseudamusium) pusillus Schlothl 
Nucula cf. wymensis Keys., Pleurophorus ? orientalis Lich., Straparollus of 
permianus King. 
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B mpuBeleHHOM Hamu HenomHOM cnucKe ayHbl 43 GepenHcKoll CBUTEI GOsb- 
MIMHCTBO BHOB ABIACTCA XapakTePHbIM JWI} MOPCKOH BepXHell mepmMu ceBepo- 
BocToKa CCCP, Talimpipcxoro nosyocrpopa, Ka3ancKoro spyca Pycckow mnat- 
| dope: u BepxHeli nepwn Vpennangun. Jannpili komnmexc dayHel CyLecTBeHHO 
 OTJIM4aeTCA MO CBOeMy COCTaBy OT HHXKHENepMCKOrO (bayHHCTHYeCKOTO KOMIMVIeK- 
| ca SadaiikanbaA. Bee sto JaeT nomHOe CCHOBaHHe OTHECTH JaHHbIe OTMOKeHUA 
[kK BepxHei mepmn. 

| Hlomyuenupie Hamu HOBbIe JaHHbIe MOKasbIBaIOT, TO B Mpexemax UnpoucKoro 
| MOA M€PMCKHE OTJOXKCHHA HMEIOT 3HAYHTCIbHO OObINYIO MOL[HOCTb, eM 3TO 
}monycxan JJ. ©. Macnenuukos. Onu noscioxy cayHuctuyecku OXapaKkTepH30- 
}BaHbI. UacTb OTsOxKeHHIi, ycnOBHO OTHOCHMBIX JI. ©. MacleHHHKOBbIM K TpHacy, 
} Hamu mocle OmpeseneHusn (bayHbI OTHECeHDI K BepxHel mepMH. Paspe3 nepMcKux 
foTmoxeHuH Unponckoro noma uMeeT GOOmbIMCe AHTOMOrMYeCKOe CXOZCTBO Cc 
}nepmbio Bopsuucxoro noma. Orsm4uneM ero ABAAeTCA HaMuMe B MepMH Bopsuu- 
}CKOTO MOMs apdpy3HBoB, KOTOpbIM B Unpouckom Mowe COOTBETCTBYIOT BYJIKaHo- 
reHHble Ty<bpl. ; 

} Kak yxe yKaspiBanocb Benue, (bayHa UnpoucKoro moma m0 cBoemy cocTaBy 
FTeCHbIM OOpa3s0M cBsA3aHa Cc tbayHou ceBepo-BocToKa CCCP. 9ro yaer Ham OCHO- 
fBaHue NO_TBepAUTb BHIBOADI JT. M. MacsieHHuKkoBa O OopeasbHOM xapaktTepe (pay- 
PHbI SaGalikanba. Murpanua ee B 3a6alikanbe uma Bomb Monrono-OxorcKolt 
JTCOCHHKJIMHAIIbHOH 3OHbI. OTOT 2%e KOMIVICKC (payHbI BCTpeyaeTca B TepMa 
fcepepHoit uacta Monronpcxoli Hapoguoli Pecny6nuxu. H. A. Mapuuos (2) 
{ JomyckaeT TpaHcrpeccuto NepMcKOro MOps Cc ora, OxBaTHBIIyIO BcIO Mourosnio, 
|3a0alixanpe u mpOHukKaroulyio yepes TapOaratal Ha Ypan. Onako 9Ta KOHIeEN- 
UMA JIMUWIeHa KaKHX-IM60 OcHOBaHHH. Ilepmckaa cdbayHa ceBepHow Mouromnn, 
Kak 93TO BUHO u3 padoTHr H. A. MapuuHopa, OTHOCHTCA K OOpeabHOMy TuNy, 
iTorfa Kak (pbayHa 1oxwKHOH Monrojiuu cylecTBeHHO OT Hee oTmMuaetca. [lostomy 
IMbI pasweisem Bariagb JI. M. MacenHuKopa, 1310%KeHHbIe B padote B. H. Ko- 
epeHko (1) 0 MpOHHKHOBeHHH MepMCKOrO MOPS B CeBepHyro yacTb Monrownu 
yepes Sadalikaube. 

| B mupegenax Bocrounoro 3abalikasibA MepMCKHE OTJIOXKeHHA PaclipocTpaHeHbl 
mupoko. Mx usyyenuve HaxOANTCA Ha NepBblx stamax. I]osTomy MbI MO2KEM O2KH- 
jlaTb HOBbIe HHTEPeCHble JaHHble, KOTOPble NO3BOAT aTb Oomee WPOOHYIO cxemy 
juX pacWIeHeHHA. 


Bececoro3ublii HayuHo-NCcMeOBaTeAbCKHM TeouOrMuecKHi HHCTHTYT Tloctynuao 
UutTunckoe reomoruueckoe yipapsenve 16 VII 1958 
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Jjoxnzayn AkafweMunu HaykK CG’ GP. 
1958. Tom 123, Ne 6 


r. H. PEMCHEP 


HOBEMMUME TEKTOHHYECKME JBY)KEHHA AJIAMCKOM 
BHAJMHbI W EE FOPHOrTO OBPAMJIEHHA 


(IIpedcmaeaeno akademuxom J]. H. Mlep6axoeum 16 IV 1958) 


Hoselimme TeKTOHHYeCKHe JBH2KCHHA HHTCHCHBHO IIpOABHIMCb Ha tore Cpequell] 
A3HM Kak B aJIbIMHCKOM PeOCHHKJIM Ha bHOM OOJIACTH Tak, HB peedax SNMTepwunH: 
CKOM MwaTpOpMbI. ITONPHBeO Kk 3aTYWEBbIBAa BUIO PasJIMYHH MexK Ly HHMM B Heore t 
yeTBepTuuHoe Bpema. IIpuH STOM CO3qaHHble HOBeHINMMM JBHXKeCHHAMH CHCTeMEI 
POPHbIX XpeOTOB H pa3eJIAIOWUX HX MEXKTOPHHIX BMaHH HE ABJIAIOTCA CMHbIMH 
OHH COCTOAT H3 yuaCTKOB, NpeTepneBIUNX pasJIMUHy!0 HCTOPHio reoOrvyeckOr 
pasBuTua. Uacrb ux BxOua paHee B COCTaB MaTPOpMbl, Apyradt yacTb — 
B Mpeeubl albuuuCKOH TeOCHHKJIMHAJIN. 

Mpi monpiraemca Ha mpumepe Analickol BnaqHHbI H ee TOpHOrO OOpaMJIeHH 
PpaccMOTpeTb HCTOPHio (POPMHPOBaHHA OCHOBHBIX YepT pesbeda TOM TeppHTOPH) 
WM 10K&a3aTb, HACKOJIbKO CJIOX%KHO MOCTPOeCHHBIMH ABJIAIOTCA COBPeMeHHbIe OOAacT 
NOWHATHH UM OnycKkaHHH. 

B mes030€ Ha ceBepe ONMCbIBAeMOM TeppHTOPHH CYMLeCTBOBAJIa SIMPepWHHCKa 
matpopma. Ha mecte Oombueli yactH Asmalckol BnaquHbl HU SaamacKor 
xpeOTa pa3sBMBaeTCA HHTPareOCHHKJIMHAaJIb, B KOTOPOH HakallJIMBaloTca OcayK 
B HECKOJIbKO TbICAY METPOB MOLLHOCTHIO. C tora OHA Oba OrpaHHueHa HHTpar 
aHTHKJIMHabiIo CepepHoro IJamupa. 

Hospi 9Tal pasBuTHA 3THX OONacTeH HayHHaeTCA B KOHWe MaleoreHa — 
Hayae HeoreHa, KOra HHTeCHCHBHBI€ BOCXOAAMMe JBHXKeCHHA OXBaTHIM Off 
pa3sJIMYHO pasBHBaBIIHecaA AO sTOTO MOMeHTa OGsacTH. Ha mectTe naTcopMbl Hak 
UMHaeT 3apOxKLaTbcA NOLHATHE COBpemeHHOrO Aualickoro xpeOTa. 3a cuer pasH 
pacTaHHa kK ceBepy HHTpareoaHTHKMHaH CespepHoro Ilamupa BoBseKaerTcs} 
B NOJHATHE WOxKHAA YaCTb HHTPareocHHKJIMHaM MH HayHHaeTca CbOpMupoOBaHH | 
Saasalickoro xpeOta. TloquaTua GOblwiM pa3syeeHbl O6sacTbIO OTHOCHTebHOr# 


a 


XOJMT OXKHBICHHE JPeCBHUX pa3sJIOMOB HM OOpas0BaHHe HOBbIX. ITO IpHBOAH 
K TOMY, 4TO OOM CBOAOBLIC NOMHATHA XPeOTOB paCKaJIbIBAIOTCA Ha OTJEbHbMM 
OOK, C Pa3JIMYHbIMH CKOPOCTAMH MepemMellaBLUHeCa pyr OTHOCHTeIbHO Apyraz 
TakoH xXapaKkTep JBWXKeHHH OOKOB HaxOMMT OTpaxkeHHe B COBpeMeHHOME 
peibede xpeOTon, XapakTepHOH uepToH KOTOpOrO ABAAeTCA CTyNeHyaTOCTD. || 

B mpegenax 3aanalicxoro u Analicxoro xpeOTop HaGOsroxaeTca 10 Tpu cTyne 
HM pembeda. OHM BHITHHYTHIB BUE MOMOC IWMpOTHOFO MpocTupaHusA, Napasmenbys 
HO OCH xpeOToB, OTJeNeHbI [pyr OT Apyra YCTYNaMH B HeCKObKO COT MeTPOBH 
OTIMYAaIOTCA CBOHM THMCOMeETPHYeCKHM TOJOKeHHeEM HM pebeom. 

HanOonee uerko crynenuaTocTs pesbeba BbIPaxKeHa B WeHTpPasbHbIX YaCTAy 
XpeOTOB, a Ha NepniepHn MOLHATHH BbIJeneHue cTyneHeli penbeda 3aTpyAHU 


TEIbHO. ITO OOYCNOBMCHO Me€HbIMeiH MHTeHCHBHOCTbIO NOLHATH B ObsacTAN 
MOrpy2KeHH a. | 

B uerBepTuuHoe Bpema NomHATHA Saamalickoro u Anaiickoro xpe6ToB Hel 
CKOJIBKO paspactarorca 3a CueT IpWeraioulux K HHM yacTel Aalckol BmayHHbTh 
IIpu 9TOM yacTb MpexrOpHO paBHUHbI HEOreHOBOrO BO3pacTa OKAa3bIBaeTCA BOBIE! 
WeHHOH B MOMHATHe. B HacTOamjee BpeMA OHA ABAeTCA HHXKHEH CTyNeHb dk 
pembepa xpeOToB, HU3KHMM Mpeszropbsimu. | 
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_ Han6onee uerKo Hu3Kue npesropba mpociexKnpawres B mpeletax Saanati- 
oro xpeOra, rye Onn B LleHTpaibHOH ero YacTH OTZENeHBI ycTyMaMi B HeECKOJIb- 
) COTCH MCTPOB KaK OT BbICOKHX MpeALOpbeB, Tak HM OT OOMacTHMpoROMxKarIoule- 
cA Ollyckanua — AnaiickoH Bnaquupl. HaxKHaa crynenb pembeda xpe6ros: 
/OTBETCTBY€T HAMMCH EC HHTCHCHBHO NOMHATBIM K HACTOALEMY BPeMeCHH GOlOKaM. 

B uerBepTuunoe BpemsaA OOmmee NOMHATHE XpeOTOR MpoqowmKaeTca HU uUeT 10 
|My 2k TWiaHy, UTO MH B HeOreHe: HaMOosee MHTeHCHBHO MO,HMMaIOTCA mMpHoce- 
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| 
| 
ic. 1. CxemMa coppeMeHHoro 3aleraHuA MoBepxHocTu Mameoson. / — u30uHHuH, 2 — ocHoB- 
| HbI€ PaspbIBbl, J — paspbIBbI, MpemMomaraemble Ha TiyOuHe 


| 
| 
bie OJIOKM, a 10 HalpaBsennio K Analickol BlaqMHe MHTeCHCHBHOCTS MOAHATHA 
MOKOB MeHbuue. Ta »xe KapTHHa OTMeyaeTCA H B BOCTOUHOW YaCTH 1OxKHOFO 
KNOHa Saalalickoro xpe6ta, re HHTCHCHBHOCTb NOAHATHA OOKOB YMeHbIUIaeT- 
4 110 HallpaBJleHHio K Jempeccuu p. Mapxaucy. Llenrpasbubie yvacTu xpeOTOB u 
. YeTBEPTHYHOe BPEMA MpPOMOM*KAlOT MOLHUMATECA Ooee HHTCHCHBHO 19 CTHOLIEe- 
‘410 K CBOMM TepHdbepHyeckuM YacTaM. O6 sTOM CBHETeIbCTBYeT OONbIIAaN Py Ou- 
2 BP€3OB JOJIHH, OObIIaA BbICOTa YCTBEPTHUYHBIX Teppac, OosbumMe adcomoT- 
ile BbICOTLI B mpemxetax LlentpasbHbIx yacTeH xpeOros. 

CoppemeHHan Avsialickand BiawwHa UMeeT cuIOMKHOe CTpOeHHe. SanayHaa u 
MKHAA YaCTH BMAaWMHbI ABJIAIOTCA CCTATOUHBIMU OT HHTpareocuHksMHaH. TTo- 
1€(HAA Ha MPOTAXKeHHH HEOFeH-YeTBEPTHYHO!O STalla MOCTEMeHHO COKpalilalacb. 
| Hayale ueTBepTHYHOFO MepHOsa MpPOH3OLWWIO OKOHYATeIbHOe OOOCOONeHHE 
[auicKOH BMalWVHbl — YacTH MUHTPareCCHHKJIMHaIH, COXPpaHHBIeH B YeTBeEPTHY- 
OM epHoye TeHyeHuMIO K NpornOanHio. BocTtounHad ywacTb BMaMHbl MMeeT 
moe cTpoeHue. B uerBepTHUYHOM epHOse Ha BOCTOKe NPOHCXOAUT HakaTbIBaHHe 
(ajMHbl K CeBepy, Ha 1O2%KHYIO YaCTb MWwaTPOpMbI, HW ee Nepepaoorka. OYTO NoOL- 
3€PXKMaeTCH MOBbIIICHHBIM MOJIOXKeHHEM 3/eCb NaseOsovcKoro dyHamMeuTa 
mc. 1), a HHOra HM HeMOCpeACTBEHHBIM BbIXOOM €frO Ha JHEBHY}O IOBEPXHOCTb, 
ANleraHHeM UeTBEPTHYHbIX OTJIOKeHHH 3feCb Ha MaseosoH WM OTCYTCTBHEM 
peqropui B BocrouHonw uactH Awmalickoro xpeOTa. B yerBepTHyHoe Bpema 
malickand BMaluHa mposomwmKaer MporMOaTbes, ABJIAACb AKKYMYJIATOPOM Mpo- 
YKTOB pa3pyuleHua Saamalickoro u Amalickoro xpeOToB. OO 9TOM, B yacT- 
OCTH, CBHJeTeIbCTByeT HW XapakTep OME! p. Kpisbuicy, Apexupyrouer 
alicky!0 BayMHy: Ha BCeM CBOeM IIPOTAXeHHU JOMHAa MOUTH He BpesaHa, BbI- 
IKHe Teppacbl OTCYTCTBYIOT, IWHpOKO pa3BHTa MOlima, YacTO sa6o7OUeHHaR, 
yCJIO WIMpOKOe C OOAbIIMM KOJIMYECTBOM OTMENEH H OCTPOBOB. ibe. 

Ha ocHopaHHH paccMOTpeHMaA HCTOpHH pasBHTHA Teppuropun AsalicKol 
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Hl 
BuawHHbl UW ee rOpHoro o6pamuieHuA Ha HeOreH-YeTBEPTH YHOM 3Tane HaMH COC y 


yleHa CXemMa paliOHHpOBaHUa STOH TeppuTOpHH (puc. 2). | 

Cxema mocrpoena C yYeTOM TpexX OCHOBHBIX NpHHMoB: 1) HampaBsIeHHO} 
TCKTOHHYUeCCKHX JIBHXKCHHM (3Haka JBHXKeHUH); 2) BPeMeHH Havasia UX NPOABs 
Hud UW 3) MHTeCHCHBHOCTH HX NpPOABJeCHHA. | 

Ilpvnyun HanpaBeHHOCTH JBH2XKeHHH ABJIAeTCH OCHOBHBIM, MM€HHO- 
ompekenseT BbiqemeHMe HavOonee KPYyMHBIX eNHHUL — OOacTeH —B CXq 
palionupoBanua. BerensioTcd O6acTH MOQHATHH M OOaCTH OTHOCHTEJI DEF 
onyckaHul. BHYTpu O6lacTeli MOLHATHH MH OOAaCTH OTHOCHTCIbHbIX ONyCKak 
MO TIpHuNMNy BPeMCHH Havasla ABM2KeHHH BbIeMmOTCA MOLOOAacTH. | 
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Puc. 2. Cxema Hopellmux TeKTOHMUeCKHX ABMKeHUM Avalickoi BMaquHbI H ee ropHoro OOP) 
aeuuad. IlyHKTHpoM MoKa3aHbI TpaHHUbl paloOHOB, CMMOWIHOH smHHHeH — OCHOBHbIe Ppaspbi 
MpepbisucTow uHHMeli — mpesmosaraemble pa3pbiBbl. OcTasbuble OOO3HAYCHHA OObACHEHHI B TMK 


Hakouell, 10 NpHHIUWNy HHTCHCHBHOCTH NpOABJICEHHA HOBeHWMX TeEKTOHH4S 
KUX J[BHXKeCHHH B Ipemetax MOMOOacTev HOAHATHH BbIDeAIOTCA Sonny pala 
SOHbI BLITAHYTbI MapaJIeIbHO JVIMHHOW OCH MOJHATHH, T. eC. B JaHHOM CJIY i 
B IWHMPOTHOM HalpaBJIeHHH, H OTPaxaloT CBOJOBbIM XapaKTep NOAHATHA BIC ; 
KOPOTKOH OCH cBOfa (MO MepHdepHu cBOJa HHTCHCHBHOCTb NOJHATHA MECHBIEil 
B IIPHOCeBbIX 4acTAX Gombe). BMecte c TeM BbIeeHHe 30H OTPaxkaeT UH O10 
BbId XapakTep NOJHATHA, TaK KaK 30HbI COOTBETCTBYIOT O10KaM, orpanuuennis 
3OHAMM TeKTOHHYeCCKHX HapyUIeHHi, JBHXKYUIMMCA C Ppa3IMUHbIMH CKOpOCTsAM 
pyr OTHOCHTeIbHO Jpyra. 

PaHoOHbl, BbIAeAemble B Ipesemax O6sacTeH, pacmOO*RKeHbI BKpPecT WIFI 
HOM OCH NOMHATHHM UM OTPaxKaloT CBOJOBbIM xapakTep JBYHXKCHHH BAOb WJIMHH! 
OCH cBOJa (LeHTPaJIbHbIe palOHb! CBOJa MOLHUMarIOTCA GbIcTpee, YeM 3anaHHh 
M BOCTOYHBIe). Pasqenenue Ha palOHbI Kak B OOMacTAX NOAHATHH, Tak UW B OOII 
CTAX OTHOCHTCJIbHBIX OMYCKaHHH HaMU CiellMasIbHO He MpOBOMIOCh HU 3aM 
CTBOBaHO CO CxeMBI, MpewoxenHoH E. 1. Panuman (1956 r.). Taxoe pasneneni 
MOATBepxAAaeTCA MH JIMYHLIMM HaOJOeHHAMM aBTOpa, M COCTaBJICHHOH KapTdé 
COBPeMeCHHOFO NOMOMKeHUA KPOBMM Maeosos (puc. 1). Bayrpu oOnacreli OTHOcr! 
T@JIbHOrO ONYCKaHHA BbIZeIAIOTCA TObKO NOMOOMACTH H paviOHbl. 

Takum oOpa30m, cxema palioHupoBaHua AsmatickoH BoaquHbl u ee ropHoll 
OOpaMseHNA 10 HOBCHINMM TCKTOHHYCCKHM JIBHXKeHHAM MIpescTapiaerca B Call 
jytoujem Bue (cm. puc. 2): 

A. O6nactu nofHaTui Saamaiicxoro u Anaticxoro xpe6ros. 

I. Tlogo6acTu, B KOTOPbIX HHTCHCHBHBIC BOCXOLAMIMe JBUXKCHHA HayalUg 
B KOHIe laeoreHa — Haale HeoreHa. | 

a. SOHbI HaNOomee HHTCHCHBHbIX MOJHATHM B MpHOceBbIx 4acTAX xpe6roH 
COOTBETCTBYIONINe HaHOoslee BLICOKO NOAHATHIM GOKaM. | 
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6. QOHBI MeHee MHTCHCHBHEIX NOsHATHI xpe6Tos, COOTBETCTBYIONIMe MeHee 
MOXHATHIM O0KaM (BbICOKHeE mpeyropps). 

II. Tlogo6uacru, 8 KOTOPbIX HHTCHCHBHBIC BOCXOJAIHe JBYXKCHHA HaualHcb 
B KOHILC HeoreHa — Havale YeTBEpTHYHOrO MepHoya. BoBeueHHBIe B NOMHATHE 
yacTu Analickoli BnafMubt. 

B. SOHA WHTeHCHBHBIX MOJHATHI B Mpexetax CeBepHOH YacTH empeccuu 
p. Mapxaucy. 

| 0. SOHbI Me€Hee€ HHTeCHCHBHLIX MOHATHI B Mpemenax HU3KUX Mpexropuli 
iXpeOTOB M loxHOM yacru Mempeccuu p. Mapxaucy. 

| Hakone, B o6acTax NOZHATHH BHI_eNMOTCH crenyiomMe paliouL!: 

1. Wenrpanbupe paiiounl — pafionbl HavOolee MHTeHCHBHEIX noO_HATHH 
\xpeOTOB B HeOreH-YeTBepTH4HOe BpeMaA. 

24 3. Samaqubie HM BOCTOUHBIe paloHbI xpeOTOB, MeHee HHTCHCHBHO NOJHU- 
MABIIMeCA B HeOreH-YeTBeEPTHYHOe BpeMA. 

4. B mpegenax Anaticxoro xpe6ra E. A. Panuman (1956 r.) ononHuTebHO 
ISBINeIACT CAMbIM BOCTOUHBIH PaHOH, ABJIAIOWIHHCA OTHOCHTeEbHO caOOnOsBUxK- 
ou uacrpro Anaiickoro xpeora. 

| 5. O6sactb orHocutenbuHoro onycKaHua Amafickoli Bnaquubt. 

I. IJogo6nactb, B KOTOpOH TeHZeHUNA K =mMporMOaHMIO coxpaHserca 
A B YeTBEPTHUHOM Mepwose. OcTaTOuHad YacTb M€30301HCKOli MHTPareocHHKJIH- 
jain. 

| IJ. Tlogo6nacth, B Koropow mporu6aHue HauMHaeTcaA Cc “eTBepTMUHOrO Me- 
buona. Hanomennasd Ha SMMTepwHHCKy!o MaTpopmMy ywacTb Asalickol BNaMHbl. 
B o6acTH OTHOCHTeIbHBIX OycKaHul E. 9. Panuman Bpigqenser 4 paiiona: 
1. Han6Oomee BocTOUHbIi, 3aMbikalolului pavoH Amalickol BNaXUHbI, ABJIAIO- 
Mica, m0 cCylecTBy, YaCTHOH nepempruKOH, oTMensoMen Analickyio BNaquny 
br Tapumckon Jenpeccuu. Otomy pavouy Ha Hawreli kapre (puc. 1) coorBercTByeT 
pouee BHICOKOE MOMOKEHHE MaMeosolicKoro byHAaMeHTa, YeM B COCeAHUX K sarla- 
My patouax. 
\ 2. Jlanee k 3amaly pacnomoxKeH palOHu, MOAHMMAarONIMCA y 1OX%KHOTO H ONyc- 
| 


KXaroululica y cepepHoro kpas AsatickoH BmayMubl. 
| 98. Llentpanbupii palou, pacnouoxKeHHbIN MexKAY ypounmamH OpTo- 
\dykyp u jomunok p. Aunxcy, BbIeeH KaK NOJHHMMAIOWIMHCA Y 1Ox*KHOTO HM OTHO- 
EUTCIbHO CTAOHIbHBIM y ceBepHoro Kpax BMaMHBl. 

4, 3anayqublit 3aMbiKaloujHli pawOH BbIeeH Kak MOJHMMAIOUIMHCA y ceBep- 
Horo H c7a60o nosMMMatouliica y wouHOrO Kpad pation Aualickol BuaqHHBl. 
Takum O6pa30M, OCHOBHBI€ YepTbl COBPeCMeHHOTO BICOKOrOPHOrO pewbeda 
Aalickol BialHHbl H ee ropHoro OOpaMJIeHUA CO3aHbl HOBCHIMMHM TEKTOHMYEC- 
KUM ByoKeHuamu. MnrencupHoe ux MpoOABeHHe B HeOreHe H B YeTBEPTHYHOM 
iepHoyle NpHBeO K BOSHHKHOBEHHIO TPeX OCHOBHBIX CTPyKTyp: OOMacTH cBOO- 
B0-rIbIOOBOrO NOAHATHA Saasalickoro xpeOTa, BOSHHMKWIerO Ha MeCTe M€3030H- 
PKOM HHTPareocuHKJMHaIN; OOACTH CBOXOBO-rbiOoBoro NoLHATHA AnalicKoro 
peOTa Ha MECTe SIMrepuMHCKON MaTPOpMbI MU passes AIOMeH UX oouacTH OTHO- 
puTembHOrO mpornOanua AmaiicKoli BMaQMHbI, YaCTHYHO HacJeLyIOUleH ME30- 
BOHCKYIO MHTPareOCHHKJIMHaIb, YaCTHYHO HasO%KeHHOH Ha SINMTeplWHCKyto 
nlatpopmy. BripaxkenHble MOpdomoruueckH Kak eMHbIe OOMAaCTH, XpeOTbI CO- 
eTOAT M3 Wemoro pata 6N0KOB, ABUTAaBLIMXCA B HeOreHe M YeTBeEPTHUHOM TepHoye 
b pa3IM4HOH HHTCHCHBHOCTHIO pyr OTHOCHTCIbHO Jpyra M OTHOCHTEMBHO Anai- 
‘KOH Boamuub. IlocmemHAA TakxKe HeOJHOPOAHO MOcTpoeha HW COCTONT H3 He- 
SKOMbKUX YUACTKOB, KOTOPHIe, OHAKO, B HAaCTOAMee BPEMA OODEIMHEHE! CMHOL 
-eHIeHUMeli K MporMOaHu1o, XapakTepHOH JIA STOH OOACTH. 


Uucrutyt dusuku Seman um. O. 10. U1mugra Hoerynus0 
Akajemuu HayK CCCP 16 TV 1958 
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] 
ITTETPOTPA®H} 


C. J. JMUTPHEB 


NECMATHTbI WEHTPAJIBHOFO KASAXCTAHA 


(IIpedcmaseaeno akademuxom A. A. Tloakanpeoim 16 VII 1958) 

B npegenax Lleutpambuoro Ka3axcTaHa H3BeCTHO B HacTosmlee BpeMA COME 
1W10€ KOJMYECTBO M€PMaTHTOB HU pa3JIMYHOTO pOsa 6M3KUX K HM MOJICBOLMAaTOBC 
KBapUeBbIX OOpa30BaHHH (m0-BHquMOMy, cBbIue 10 000). IlermaTuTb! BcTpé 
yaloTCad OObIUHO B BUe OMMHOUHBIX TE WIM B BUC HEOOJbINMX KYCKOB H TOJIb 
uspelka OOpasyioT Oolee KPYMHbIe CKOMMCHHA, HCUYHCJIACMbIe COTHAMH HM TBICS 
yaMH CMH. 
OrpomHoe OOJIbIIMHCTBO MerMaTHTOB pa3MellaeTcA CpeW MaCCHBOB rpaHUT 
HOB BapHCCKOrO BO3pPacTa HIM B OOMACTAX HX SHAOKOHTAKTOB. Cuyuaw Haxo 
JICHHA Me€rMaTHTOB Cpe MaCCHBOB YrpaHHTOHAOB JOBapHccKOrO BO3pacT 
a TaKxKEe CpeAM MOpO OcahOuHbIx, MeTamopuyeckUX HIM sdPPpy3HBHbIX CpaBHh 
T@JIbHO PeAKH. 


THUbB MerMaTHTOB 


Cpegqu mermatTuTos [lentpambyHoro Ka3axcTaHa M3BeCTHO B HaCTOAee BPeM! 
TPH MPOMbIMWICHHBIX THMa: KepaMHueCkHe, C Mbe3OOMTHYeCKHMH MHHepalaMe 
peakometaibuble. HanOoubpmee mpakTHuecKkOe 3HaAYeHHE HMEIOT MOKa MOCJeLHt 
pa. Mopdosorusa nerMaTHTOB BeCcbMa pa3HoOOpa3Ha, HU Cpe HUX BbILeI AOTC 
Tela: JIMH3000pasHble, 2JIJIMMCOHLOCOpasHble, WITOKOOOpa3sHEle, Ke Danacota 
Hbl€, THE3OBO-HENPaBHJIbHble, JIeMeWKOOOpasHble, OMHOOOPa3Hble UM -xKUIOO 
pasHple. BHyTpeHHee cTpoeHMe MerMaTHTOB Tak»xe pa3mH4uHOe. Bcrpeuarore! 
Tela: OTYCTJIHBO 30HAJIbHbIe, C1a6O 30HaJIbHbIe, HE3OHaIbHbIe. MHorga B merma 
THTAX MIPHCYTCTBYIOT Pa3/IMYHOH BEJIMYHHEI MOMOCTH, C XOPOMIO OOpas0BaHHbi | 
KPHCTaJIaMU KBaplla, (POOpHTa M J\pyrHX MHHEepasOB, MOITOMY BCe MerMaTHTE 
MOXKHO pa3eIHTb Ha ABe PpyNMbl: NOMOCTHbIe H GecnOJIOCTHBIe. 

Ilermarutp1 LlentpanbHoro KasgaxctaHa oO6pa30BbIBasIMCb HeCKOJIbKUM 
MYTAMU, YTO BUJHO H3 MPHBOAMMOM KaccupuKaluu, KOTOpad JaeTcA B TepMfi 
Hoorn A. MW. Tuns6ypra (*). OqHakoO BksaqbIBaemble B Hee NOHATHA COBNAaLA 
OT C MpencTaBleHuamu A. V1. Dun36ypra TObKO B YaCTH CHHTeHeTHUeCCKHX WIV 
POBbIX II€rMaTHTOB. . 


Penetuueckaad kKMaccupuKkalusa WerMaTUTOB 


A. Tlermatuts! smMreneruueckne. 

1. Tlepexpucramu30paHHble faiKu, WTOKM, «MiacTOBOrOy Tuna Tena Men 
KOSE€PHUCTHIX TpaHHTOB HM TpaHuT-anmuToB. UImpoko pacnpocTrpaHeHHbI THM 

2. []HeBMaTo-rHpOTepMasIbHO-MeTaCOMaTHUECKHE, MH€BMAaTO-rH {poTepMauIk 
HbIe HW THAPOTepMaJIbHbIe OOpasoBaHHA. Ciofla OTHOCATCA KBapPIeBbIe JIMH3BI | 
INTOKH C MOJI€BOMIMATOBOH HM MefMaTHTOBOH OTOPOUKOL, MOMeBOMIMATO-KBapIle 
BbIC 7KMJIbl, MHH€PaJIM30BaHHbIe (Me€rMaTHTOBbIe) TPeUMHbI HW rpeliseHo-nermaTH 
TOBbIe OOpasoBannsa. I]MpoKo pacnpocrpaHenubiit THM. 

B. [lermarutp: cunreneruueckue. 
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1. Ocrarounnie muiMpoBnie. He6ompmne JIMH3000pa3Hble H THe3OBbIe Ter- 
faTHTOBBIC Tela B MEJIKO3CPHHCTHIX TpaHHTax. Mao pacnpocrpaHeHHblit THM. 
2. Octarounpie WIVIMPOBbie, MOBepriiMeca HaJlO%KeHHOH MHeBMAaTO-rupo- 
€pMaJIbHOH NepepaOorKe B yCJIOBHAX OTKPbITOM cucTempl. Mano pacmpocrpa- 
}lCHHbIM THT. 
IlermaTuTbI c mbesoonTHuecKHMM MHHepalaMu HW peAKOMeTasIbHBIe MerMaTUTbI 
{{POXOAAT B CBOCEM Pa3BHTHH CTaMIO KepaMMyeCKHX MerMaTHTOB HM OTHUAaIOTCA 


IIpoctrpaucrBpeHHOe pa3MmMemeHue MerMaTUTOB 


B maccuBax rpaHHTOuJoOB MerMaTHTH KOHIeHTpupyloTca MpeumyulecTBeHHO 
| ANMKAJIbHBIX YACTAX, NPHYEM YaCTO CBA3AHBI C ONPeeMeCHHbIMH MpOcTpaHcr- 
HHO BbIepyKaHHbIMH CHCTeEMaMH TPelIHH, Pa3BUTbIMM PerMOHaJIbHO. 
XapakTepHOl OCOOeHHOCTHIO pxAa MHTPY3HBOB ABJIACTCA TO, UTO MerMaTHTHI 
|) HAX YacTO NpHypoyeHbl K MOMOTOM, HHOra NOYTH TOPH3OHTaIbHOH cucTeme 


faHHax 3aKOHOMEPHOCTbh pa3MeELlCHHA ABJIAETCH MOMCKOBbIM MpH3HaKOM Ha 
mermaTuTp B [leHtpambHom Kas3axcraue. 


CBA3b Ne€rMaTHTOB Cc Pepra ie Trav 


Mexiy ermMaTuTaMMd uw rpaHiTaMu cymjecTByer CBA3b, Bbipaxaroulaaca 
} TOM, 4TO MerMaTHTbI OObINHO pasMellaloTCA CpeM rpaHuTOB, OOpa3yroTcaA 3a 
lueT MepeKpHCTaIU3allMH PpaHuTOB (B OCHOBHOM M@JIKO3EPHHCTHIX) WIM OOpa- 
}y!OTCH H3 TOM xe MarMbI, 4YTO HM MaJIbIe HHTPy3HBbI MEIKOZEPHUCTHIX PpaHUT)3 
MWIMpOBbIe MerMaTHThl). 


PBASb Me€rMATHTOB c rpeH3eHaMH H KBAaAPWeBHMH 
*KHUIaAMH 


iJ 
| 
| Mexmy nermaTuTamMu, rpei3eHaMH HM KBaplleBbIMH x%xHamu LleHTpambHOrO 
iXasaxcTaHa CyuecTByer OMpeyeneHHad reHeTHuccKad CBA3b, APKO BbIpaxalo- 
lyaicd B HaIMYHH Ten MpomMexKyTOUHOTO THNa — KBapII-MOJeBOMMATOBLIX, 
<BapIleBO-rpeH3eHOBbIX, IerMaTHTO-rpeH3eHOBBIX. 

| Tlocxombky Ha6stoqaeTca CBA3b M@XKY KOHCYHbIMH MpOAyKTaMH pa3JIMUHbIX 
FeOOPH4eCKHX TIPOMeccOB, HECOMHEHHO, CylleCTBOBaIa CBA3b HU M@XKy CaMuMu 
poleccaMu, B Pe3yJIbTAaTe KOTOPbIX OHH OOpasoBaIMCb. OTA CBA3b, MO Hallemy 
sIPENCTaBIeCHM10, BOSHHKasIa Ha TOH OCHOBe, YTO NerMaTHTOOOpasoBaHHe B pare 
pyyaeB MpOHCXO_MIO MyTeM MepeKpucTaIM3allHU, M€TaCOMAaTO3a HM MHEBMATO- 
hHpOTepMaJIbHBIM IIyTeM B YCOBHAX OTKPbITOM cucTembl. [IpH KpaiHem mposB- 
@HUM TOFO HIM MHOrO Mmpomecca (mermMaTHTOOOpa30BaHUA, PpeHSeHu3allHN, OK- 


BaplleBaHHA) NIpAMaA CBA3b M@X*KAY HAMM OTCYTCTBYeT. 


CP.) Ky Pee Ibe beam 7 O8 


B nermarutax [lestpambyHoro Ka3axctaHa MW B rpaHTaX Ha KOHTaKTe C Mer- 
AATUTOM HaGsoaroTca pasHooOpasuble cTpykTyppl (°). B rpanuTre — alluToBas 
“paHuTHad, MOpPUpoBHAHaA, BbINeTAWMBaHA HM MepeKpUCTa/WIM3allHu; B Mer 
MaTute — rpacbwueckas, anorpaduyeckasx, moptupoOacropaad (meTakpucrtas- 
quyeckasl), MermMaTOwHad MW OJIOKOBaA; B KBapIeBOM «spe» — MaCCHBHasA 
‘3epHuctas), 610KOBasd, Jpy30BHHaA u wecToBaTad. Cpequ anorpaduueckux 
eTPYKTYP BbIeMAeTCA PAK PasHOBUAHOCTeH: MepHCTHIe HIM [eHAPUTOBUAHBIE, 
UKOBbIC, FHEHCOBHHbIC, HXTHOPIMMTOBbIC UT. J. 

[pannts! BOM3H MerMaTHTOB WIM B HeKOTOPOM ylaJleHHH OT HHX UMCIOT 
4HOra opdPupobsacroBylo crpyKtypy. Hloppupo6actamu aABAsIOTCA xXOpOMo 
IpaHHUeHHble, YaCTO 3OHAJIbHbIC KPHCTAVIbI Gemoro M Ceporo KBaplla, PpasMe- 
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pom no 0,3 X 0,4 m. [lop@upoOnactl coxep2kaT MHOra yuacTKH YACTOPO mpo- 
3pauHoro TopHOrO xpycTaJiA M OPHeEHTHPOBAaHEl TPOMHOM MOBOPOTHOH OCbIO CHM 
MeTPHM BePTHKaJIbHO, MpHYeM TOJIOBKOM MO HalipaBseHMIo CHJIbI TA2KECTH. 


XapakTepucTuka NoOMmocTeH 


B nermatutax [lesrpambHoro Ka3axctaHa HaOuiofaloTcA pa3M4HOrO pone 
MOMOCTH, KIaCCH*pUuKalMA KOTOPbIX NpHBeyeHa B Tab. |. 


Taounira f 


TlomocTu cmMemaHHoro THNa 
IlomocTH CHHreHeTHUeCKHE TlonocTtu snureHeTHuecKHe (CHHreHeTHYeCKHEe H STH- 
reHeTHueCcKHe) 
pacTBOpeHHuA 
H30MeTDPH- (Ie JIeEBH HEI, 
yeckHe TJIOMLeHHbIe HJIM 
OCTaTOUHbIe x y « B NlyCTOTbI C Apy- 
= HelpaBuJIbHOu ES 
mesesHy-| % dopmti) Fa 3aMH Mepekpuc- 
HbIe 2 P Q | TaJJIv3all44 
= a) 
x 
W30MeTpu-| S o 
OcTaTOUHbIe co CuleqaMH Bevee Es S 
MepeKpHCcTaJIMsalun oO TpelHHHOrO TuMAa 
MuHepavin3a- 
ee es wHep Ee 
ms HBIe 


B momocrax BCTpevaioTcd HHOra MPOMBbIMVICHHbIe CKOMIeHHA TOpHOrO xpy- 
cTasian, payxTOMa3a, MOPHOHA UM ONTHYeCKOrO d:lOOpUTa. 

OcHOBHBIMH MOOCTAMM, COJepxKall[MMH MPOMBILWIeCHHbI€ KOHILCHTPallul 
IIb€3OOMTHYECKUX MHHEePaJIOB, ABJIAIOTCA JMHTeCHETHYCCKHE TEKTOHHYCCKHE T0-} 
JIOCTH PaCTBOPeHHA, MOCTHTAaIOUlMe pa3sMepa HECKOJIbBKUX JeCCATKOB KYOHYeECKHX 
MeCTPOB. 

B mermaTuTax OecMOJIOCTHBIX KPYMHbI€ KPHCTaJWIbl KBaplla HW (cprroopuTa 
BCTPeyaloTCA YaCcTO B BHe MeTaKpHcTa10B (4, °) HIM OOpasyrloTca MO TpenjHHaw 
THIPOTepMaJIbHbIM IyTeM. 


MopMa KBapWeBOrO KARPA» ZOHAN BHEX 
MerMaTUTOB 


KBaplleBoe «APO» B 30HAJIbHbIX Ne€rMaTHTax OObINHO rpy6O MOBTOPseT BHELI- 
HH€ KOHTYpbl NermMaTHToporo Tea. J[HO «apa» MHOra HepoOBHOe, cosepxHT 
BBICTYNbI M yriyOeHuA. BAOb KOHTAaKTA «Apa» C MerMaTHTOM JIerKO MpOHCXO- | 
WAT TEKTOHHYECKHE MOABHXKKH. TekTOHHYeCKHe MOJOCTH PacTBOpeHHA uacTO 


PasMeLLatoTCA B HWKHeH MOJOBHHE KBaplleBoro «Apa» Ha KOHTAaKTe ero C Iler- 
MaTHTOM. 


BepoxTune TEMNepatTypH OOpaaosn au usa 
9THreHETHYeCCKHX Ne€rMaTUTOB 


J\iA BbIACHCHHA BePOATHbIX TeMMepaTyD MMHepamoo6pasoBaHHa 3IHreHe- 
THUCCKHX M€rMaTHTOB MpOM3BOAMOCh ONpedeseHHe TeMMepaTyp MAaCCOBbIX pa3-- 
PbIBOB Ta30B0-KUAKUX BKJIOUCHHA* B 3epHaxX KBaplla H (OOPUTa pa3sMUHBIX 
MerMaTHTOBHIX MOpok (BKMIOYad rpaduyeckuli merMaTHT UM MepeKpucTasIN30- 
BaHHbIM TpaHuT) HW B OOKaX KBaplla KBaplleBoro «Apa», a Takrke TemMeparyp 
POMOPeHH3allHH Tas0BO-KUAKUX BKJIOUCHHH B KPHCTalwax KBaplla, (bl0oputa 


HM B MWpO3payHOM 3epHHCTOM xKBaple. Pe3ybTaTbl OnpeweneHHii MpHBeeHbI 
Bordoneac: 


* Temnepatypbl MaccoBbIX Pa3pbIBOB Tas0BO-KUAKUX BKMONeHHH onpexeramuch H. C. Jla- 
3apeBuy (pH aTMocibepHOM JaBueHHy). 
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‘Ilpoussoqunoch Takxe onmpeyenenue Temmepatyp romoreHuganun ra30Bo- 
AKUX BKJNOUCHHM B KPHCTaswax KBapla HM TeMNepaTyp paspbiBa BKIIOUeHHH 
€PHHCTOM KBaplle Pa3HUHbIX KBaPILEBbIX 2H palioHa (pesybTaTH! He Npu- 


ATCA). OTH TemMepaTypbl OIM3KH K COOTBETCTBYIONIUM TemlepatTypam JIA MU- 
JaJIOB MerMaTHTOB. 


Ta6auna 2 


Temnepaty- 
Temnepatypa pa Hayasa 


XapaktTepucTuKa oO6pasuos rOMOreHH3a- MaCCOBbIX 
WHH, °C PaspbIBOB, 
AE 
Kcenomop(pxpie 3epHa KBapma B e- 
PeKPHCTaJIM30BaHHOM rpanuTe 140 
Mxtuorsmuntsl KBapia 140—145 
MetakpuctaJJibl KBapita 120—180 
Kpuctaibl KBapita 110—230 230—310 
Kpuctawuibt dburooputa 145—175 200—270 
IIpospayHbii sepHuCTHI KBapt 230—250 
Bewpii 3epHHCTHIH KBapIl 160—380 


_TlonyueHupie TepMOmMeTpHyecKHe JaHHbIe MO3BOJIAIOT CelaTb celyrouue 
BOJIbI: 

1. OOpasopanne snureneTHyecKHXx NerMaTHTOB Mpoucxo_usO pH TemMepaty- 
X, Ooee HH3KHX, H@KeIH TemMepaTypa, Mp KOTOpOl mor CyeCTBOBaTb 
TaTOUHbIN MerMaTHTOBbI paciiaB. 

2. Temnepatypbl OOpa30BaHHa ZJMHreHeTHYeCKHX MerMaTHTOB ObLIH OH3KH 
remnepaTypam, Mp KOTOpPbIxX POPMHPOBaJIHCb KBapleBble 2XuHIbI LLeHTpaJIbHO- 
Ka3axctana. 

3. Iupoxo pa3sutTpie B LlentpasbHom Ka3axcTaHe MoseBolmlatTo-KBapleBbIe 
<BaPILeBble JIMH3bI HW WITOKH HE MOTH OOpa30BaTbCA H3 PHMOTETHYCCKOLO «CHJIeK- 
roporo pactiiaBa» (?). 


BcecorosHbli HayuHO-HcceqOBaTeIbCKHH Ilocrynus10 
reowOrHyeckHi HHCTHTYT 10 VII 1958 


UWMTHPOBAHHASA JIATEPATYPA 


P13... Hopoxatcknu it Usa. Kasaxcx. dun. AH CCCP, cep. reon.,p. 2 u 3 (1944). 
B.C .TMutpuespcekun, Yas. AH CCCP, cep. reon., No3(1952), % A. WU. Duns- 
fpr, Paspegka wegp, 2 (1952). *C. 0. WMutTpues, A. H. Matopos, MUn- 
fom. cOopu. BCETEW, Ne 4 (1956). &C. 7. WMutTpues, San. Bcecow3H. Munepan. 
m., cep. 2, 4. 87, B. 2 (1958). 
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Horsage Anangemun nayr CCCP 
1958. Tom 123, Ne 6 


ITAJIEOHTOJIOV'H A 
| E. A. PEMTJIMHTEP u M. B. APLLEBA 


4 HOBbIE XAPO®HTbI BEPXHE®AMEHCKHX OTJIODKEHUM 
| PYCCKOM NJIAT®OPMbI 


(ITpedcmaeneno axademuxom A. JI. Anwumuneim 5 VII 1958) 


_ Hsayuenwe ucKomaembIx xapodpuToB mpuoOperaer Oompmoce sHayenHe mp 
TpaTHrpapuyeckOM paCuWICHEHHM TOMUL, OTOKUBIIMXCA B YCJIOBUAX HeHOpMasIb- 
10H MOPCKOHM COeHOCTH (JlaryHHbIX, JCMbTOBLIX, O3CPHbIX H Ap.) H comep2xKa- 
MMX CKYHbIe OpraHuyeckue octaTKH (4, 5). 

_ OctaTKM xapOBbIxX BOJOpOce H3 MOrpaHH4HbIx c0eB JeBOHa H KapOoHa 
JoXMocKOBHOHM KOTIOBHHEI H3BeCTHbI 10 pabotam JI. M. Bupuuoii (1) u P. B. Ca- 
“ounoBon (°). 

OnucaHHble HHKe FHPOFOHUTHI XapOPUTOB MpOUCXOAAT H3 XOBAHCKHX Cj10eB 

[y1bcKOH OO. H HaCOJIEHOCHOM TOM JaHKOBO-e6eAHCKOFO BOSpacTa pxAa 
‘KBaxKHH [Ipunatcxoro [Jomecpa. 
_ V3yuenupie 06pa30BaHiA M0 BHEMIHeH (popMe CXOHEI C THporoHuTamu Syci- 
lium, HO 3Ha4yHTeMbHO OTMYAaIOTCA OT MOCMeHHX XapaKTepOM CKYJIbNTYpbl, 
wTCyTCTBHeM NMOMepedHOl CerMeHTallMH TMpOroHHTa HM HaIM4uMemM 6a3a/IbHOli 
WIACTHHKH. ITH OCOOCHHOCTH M03BOJIAIOT PaCCMATPHBaTb aHHble OOpa30BaHHA 
tak HOBbIN pO xapo*puTOB, KOTOPOMY MbI Jaem Ha3BaHHe Chovanella. 

B TyapckxoH 062. ruporoxutst Chovanella OblmM BCTpeyeHb! B MIMHACTbIX 
IpocuOAX XOBAHCKOH TOMUIM, 10 p. []naBe, B pahoue r. [Ilnaspcka. OHM HaxOAATCA 
‘OBMECTHO C MHOPOYHMCJICHHbIMH KaJIbUUcCepamMu HM OCTpakOaMH, CpeAH KOTOPbIX 
>. B. Camofinopot onpexesenst Sulcella multicostata Posn., Glyptolichwinella 
piralis Jon. et Kirb., Pseudoastarta socialis (Echw.) u ap. Kpome yka3aHHbix 
)PraHHYeCKUX OCTATKOB, OTMCYAIOTCA B OOJbUISM KOJIMYECTBE PlaqKNe pemyaTou 
DOpMbI OOpasoBaHuA C OTBEPCTHAMH Ha MO0laX, MO-BHAMMOMy, MpekcTaBwAlo- 
que co6ol ocTaTKH rHpoOroHuwuT c O6TepTOH cKysabnTypott (°). 

B IIpunatcxom [lonecbe ruporouuTsl OOHapyxeHbI B IIHHUCTO-H3Be- 
TKOBbIX MpOCIOAX BepxXHeH BYXCOTMeETPOBOH YaCTH CePOMBeTHOH TIMHH- 
'TO-Mepre/IHCTOM HaCOJeHOCHOH TOM, OOWlAM MOULHOCTb KOTOPOH 450 Mo. 
Yuu Haiigenpl B cKBaxuHax JlaBumoBKu, KonatKesuyed u Smiter (m0 Ma- 
epuanam B. C. Kosamesa). Kpome ruporouuros Chovanella B sT#x pa3spesax 
ierpeyaiorca pekKue dopamunudeppt — Archaesphaera sp., Parathurammina 
'p., Bisphaera sp., Nanicella sp., Endothyra (?) sp. (BBepxy) — m4 oSyrauB- 
W4€CH PaCTHTeMbHbIe OCTATKH, a TAaKKE CHOP M OCTPAKOTS, ONDeTem Moule 
JO3pacT BMealONYx OTMOKeHHH KaK WaHkKOBO-eSSMAHCKHA (onpeteneHH a 
~ Vi. Keno (3) u C. B. Popax). Bepxuue 50 mM 3704 HatconedIcH i ron ua, mpe4y- 
TAaBICHHbIeC TeMHSIMH TMHaMH WM MWecuanuKawu, comocrasnaorca B. K. [o- 
[yOuossr (2) mo OcTpakowam ¢ XOBaHCKUMM ClOAMH. BerpeyedHsie 3eCb COpbI 
io T. WU. Keo umewr cbamedcKHi BO3pacr. 
~ Cornacno qanHpmm A. B. Pypcexxo u M. T. Kosryxo (°), mouiad cepouser- 
faq HacOmeHOcHad TOMA 3aBepUIaeT AEBOHCKHM WAKI CeYUMeNTATH4 B OOMACTH 
Tpunatcxoro [lomecba; 9Ta Toma MepeKPbIBaeTCH MeCTPOUBCTHOM CBUTOM Ka- 
JCHHOYFOMbHOrO BOspacTa HU Oomee MOJONSIMU OTMOKCHH AME. Takuv 060a30M, 
iHanoru xoBaHckux cmoes TloqmockoBHol KoTaoBHHbl B [lounatcKow []omecbe 
10 IHKIIyY C@MMMeHTaLHN H XapaKTepy ciop HM OCTaTKaM XapopuToB TecHO cBA- 
\aHbI C JaHKOBO-sIeOCAHCKUMM OTJIOYVKCHHAMHM (haMeHCKOrO sApyca. 


1 Roxnagu AH CCCP, +. 123, N 6 1113 


ABTOpbI BbIpaxkatoT Oouburyio OsarogapHoctb B. I]. Macnosy u P. B. 
MOHJIOBOH, OKa3aBIUHM TMOMOMb MpH OOpaboTKe AaHHoro maTepHaua. 

OpuruHasbl xpaHatca B Mysee YkKpaHHCKOrO reomormyecKkoro yipaBek 
H B MMKpOnaseoHTOOrHyeckKOH sadopaTopuH TeoormuecKoro HHCTHT 
AH CCCP, xomnexuua Ne 3445. 


Poza Chovanélla Reitlinger et Jatzevwerc oe 


OnucauHnue. [uporonnt cy6ccdepuyeckoH WIM SJIMMCOMAaIbHOH op 
c Golee WIM MeCHEe YIWIOULCHHOH BeplMHOH H HeOOJbIIMMH OTBEPCTHAMM Ha 
juocax. OTBepcTHe aluKaJIbHOH CTOPOHbI HaXOJMTCA Ha KOHIL€ KOPOTKOH Wel 
C BaJIMKOM H COCIHHACTCH C BHYTPeCHHeH MOOCTbIO yY3KHM kaHasiom. IloBe 
HOCTb FHPOrOHHTa HeCeT MPOMOIbHbIe peOpa, HayMHalouNecH y Oa3aIbHOrO 
BepCTHA H OKaHUMBAIOWIMeCA Y Kpad YIWIOMEHHOM BepwIMHHOH yacTH. B cper 
yacTH THPOroOHuTa peOpa yacTO pa3BaHBaIoTCA. 

B OCHOBaHHH rHpOrowuTa uMeeTCH BOPOHKOOOpa3HOe WH OKPyrwloe pact 
peHHe, MOLCOHOe MaJIeHBKOH KaMepe, Beyulee K Cy2KeHHOMY OasaJibHOMy 
BepCTHIO, HecyueMy Oa3aJIbHYy10 IlacTHHky. 

CreHKa FHpOroHuTa H3BeCcTKOBaA ApycnonHas, BHYTPeHHHH CJIOH C107 
KPHMTO3CPHHCTLIM KaJIbILMTOM, HapyKHbIli pafMaJIbHO-JIyYYMCTEM. | 

CpaBpuHueuHnue. OT poga Sycidium mpu cxoycTBe BHeLHeH OpMbI | 
Chovanella ormuuaeTca xapakTepOM CKYJIbIITypbl, OTCYTCTBHeM CerMeHTal 
THPOPOHHTA, WITPHXOBATOCTH ero CTEHKH H HaJIHuHeM 6a3aIbHOH MlaCTHHKH 

Tunuunph Bu A. Chovanella kovalevi Reitlinger et Jarzewa sp. 

ZBameuaHne. Tuporonntst Chovanella noKa3biIBaioT 3HadHTeIbH 
H3M€HUHBOCTb BO BHEeIIHeH (opMe, OCOOeCHHO B XapakTepe aNMKaJIbHOU MOB 
HOCTH, KOTOPad H3MCHACTCH OT COBEPIICHHO MIOCKOH JO OTHOCHTEJIbHO BbIti 
ol. MurepecHo OTMeTHTb, 4TO *opmb! IlonecbxA uMeroT COBIHHO 8 pebep, p 
6, dopmp! 2xe H3 TloqmocKkoBbs OObIHHO 7, pexe 5. Tak kak N0Ka MaTepHall 
HEMOCTaTOUeH JIA BbIABJICHHA BHYTPHBUAOBOH H3MeCHYHBOCTH, TO OCOOH, C: 
HbIe 10 (opMe, pasmMepaM MH BHYTPeCHHeMY, CTPOCHHIO THPOrOHHTa, HO OTN 
mHeca m0 uNCcy pedep (B Npezenax 1—3), MbI OTHCCHM Kk OJHOMY BHI. 

Ae 3pacT. MameHcKuh aApyc (WaHKOBO-s1e6eqAHCKHE HM O3ePCKO-xOBaHe 
cJ10H). 


Chovanella kovalevi Reitlinger et Jarzewa sp, nom 
Pre 1, 138, 125 139195920 


Onucaunue. Tuporonnt cyOciepnueckni, c ymIOmuleHHOH Bep Ili | 
HW HeOOJbIIMMH OTBEPCTHAMH Ha OOOMX Tosmocax. OTBepcTHe aNuKaJbHOH 4 
POHbI OBaJIbHOe; OHO pPacnoNOKeHO Ha KOHIE KOPOTKOH weliku. I]pogzonb 
peOpa macTHHyaTble HW BbICOKHe; YMCIO HX paBHo 7 usu 8. PeOpa HaqHaK 
y Oa3anbHOrO OTBepCTHA HM OKAaHYHBaIOTCA y Kpad YIVION\eEHHOH BepmIMH 
yacTH. B cpequel yacTu peOpa pa3BOeHHHIe. 

B OcHOBaHuM TMpOroHHTa UMeeTCH BOPOHKOOOpasHoe pacumupenve, Bf 
MaJICHbKOM KAaMEPbl, BeMYUlee K Cy2KCHHOMY Oa3aJIbHOMy OTBepCTHiO, B BE 
HHH y3kHi KaHaJl, OKAHYHBAIOUNUCA aNvKabHbIM oTBepcTHem. BasasbHoe! 
BePCTHE 3aKPbITO GagasbHoit MIaCTHHKOM, Ca6O BbINYKOH B CTOPOHYy mou 
ruporonuta. Ha niacTHHKe 3aMeTHa MonepeyHad WITPMXOBAaTOCTD. 

CreHka rMporonuta ABycoiHad. BHyTpeHHsaa ee YaCTb CO*KeHA KPHITOS 
HUCTBIM KaJIbI[MTOM, NOCTEN€HHO KHapy2KH NepeXOMMWMM B palNanbHo-snyt 
TbI KaJIbUHT, 3€PHa KOTOPOrO pacnoOOXeHbI NEPNeCHAMKYIAPHO K BHYTPeHl 
MOOCTH THpOroHHtTa. 

PasMmep bl. Bpicora ruporonnta 0,45 mm; Tommuna 0,45 mm; aHHa 
KaJIbHOH weHku 0,05 mm, ee Wuametp 0,09 mm; QHamerp anHKasbHOrO OTBEpC 
0,045 mm: WHamerp 6a3abHOrO oTBepcTua 0, 05 MM; WIMHa Oa3aJbHOli macy 
kM 0,12 uM, ee TommHHa 0,05 MM; TOJMMHAa yYUCTOTO COA, CTEHKH) Herlocrq 
Ha, 3epHucToro — paBHa 0, 025 mM. 
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TAN Ce aN 


Puc. 1. /—J/ sapucosku c Hatyppl, 12—17 — hororpatun co wuuos, 1/8 —22 — dororpadpun 
C BHelIHel MOBepXHOCTH. 

1—8, 12, 13, 19—20 —Chovanella_kovalevi Reitlinger et Jarzewa sp. nov. / — Bug 
c6oxy, 2 — ANMKAabHbIil BUI, d— BU C Oa3abHON CTOPOHbI, 60%. 12 — ocepoe ceuenHe, 13 — 
Honepeunoe cevenne; c. Lapnqopka, HatcoueHocHaAd Toma; 70. 19, 20— pation r. Ilnascxa, 


-xopauckKue cou; 60%. 


4—6, 14, 15 —Chovanella maslovi Jarzewa sp.nov. 4_6—pul c MoBepxHocTH; 60 ; 
14, 15—ceuenus B WtHcpax; Cc. Jlasugopka, HaconeHocuas Toma; 75X. 

7—9, 16 u 21—23—Chovanella samoilovi Reitlinger et Jarzewa sp. nov. 7—I— Buy c 
nlopepxuoctu; 60; /6 — ocepoe ceueHHe, C. Jlapnfopka, Haj[couleHocHaAd TOMA, 75x; 21— 
23 — paiton r. IlmapcKa, XopaHcKue CON, 60x. 

10, TAZ, LS — Chovanella davidovkensis Jarzewa sp. nov.: 10, 1/1 — Buy c mopepxHocTH, 
17 u 18 — ceuenne B waupax; c. JLasugoBpka, Hafcomenocnant Tova, 60% 


Sameuauue. Tuporounts cxoqupie m0 dopme, pasMepaM HW BHYTpeH- 
eMy CTPOCHHIO B XOBAHCKHX COAX TysIbCKOM O61., HMeIoT 7 peGep, B Io- 
fecbe 8 peGep. 

| MectToHaxoxkKyeuue x BO3pactT. JI]lomecbe, c. JlaBuyosxKa, 
Conarkesuyun, SHUI; HakcomeHocHas TIMHHCTO-Mepremuctaa Toma (qaHKo- 
i0-neOeAAHCKUe C10u); TymbcKasd OO. (pation r. IImapcxa), xoBaHcKHe con. 

_ Bux HasBaH B 4eCTb cTapmero reomora YkpauHcKoro reomynpaBseHus 
3. C. Kopanespa, mpegocraBuBmiero MatTepHau m0 [lonechio. 


Chovanella maslovi Jarzewa sp. nov. 


: Puc. 1, 4-6, 14, 15 


Onucakhue. Puporonnt mourn BomyKoo6pasHoli cpopmbl, ObICTpO cy2KH- 
sAIOULMHCA K OCHOBAaHMIO H C1a60 BbINYKJIbIi Ha allMKaJIbHOH cTopoHe. Ba3aub- 
(0€ HW allHKaJIbHOe OTBeEPCTHA OKPyrvIble, wWelika KOpoTKaa. Unco pebep 6—8. 
eOpa, pasqBaHBaAch HEefaIeKO OT OCHOBAHHA, OrPaHHYMBAIOT JIeNeCTKOBUAHbIe 
‘TyONe€HHA Ha THPOTOHUTe, KOTOPbIe TOKO CBOHMH 3aKPYTJICHHbIMH KpasiMH 
aXOJAT Ha ero rlakKy!o BeplMHHy!0 YacTb. OTH OOpas0BaHHA OTaIeHHO Ha- 
/OMHHAaIorT Kporove KeTKH y Sycidium. 

CreukKa rHporouuta JByconHas. 

Pasmep bl. Bpicora ruporonnta 0,40 mm, TommuHa 0,45 mM; QvIMHa anu- 
‘aJIbHOH mekKH 0,04 mm, ee quamertp 0,075 mm; AHamerp amuKaJIbHOrO OTBeEpCcTHS 
05 mM; fMamMeTp Oa3aIbHoro oTBepcTua 0,065 mM; jHHa Oa3anbHOH 
jlacTHHKH 0,10 u TonmuHa 0,04 mm; TomuWMHAa WyYMCTOrO COA HEMOCTOAHHA, 
epyuctoro 0,04 mM. 

CpaBpueune. Or Chovanella kovalevi qaHHpili Buy OTMMYAeTCA BbINYK- 
/OH amvkKabHOW MOBepXHOCTbiO MH Oosee BHINYKIOH Oa3abHOH MwacTHHKOM. 
P MecToHoaxoxgeHune HH BOSDpactT. T[lomnecbe, c. -Jlapnzopxa, 
KonaTkesuun, Ab; vacTO B HaCOleHOCHOM PMHUCTO-MepremucTOH TOME 
\AHKOBO-JICOeIAHCKHX CJIOEB. 

| Buy Ha3BaH B YeCTb MaseoHTomora-cTpaturpada B. IT. Macsmosa. 


¥ 


mChovanella samoilovae Reitlinger et Jarzewa sp. nov. 


Puc. 1, 7—9, 16, 21—28 


' OnucauHne. Juporonnt B dopMe KOPOOOUKH Maka C YIVJIOULCHHOH Bep- 
lqMHOl HM TOJICTOM anuKaibHOl welKol. PeOpa neBbicoKue, YHCO HX paBHO 
|| 7 ui 8; OHM pa3s—BaHBaIOTCA OM3 OCHOBaHNA, OKOHTYpuBasd y3KuHe seme- 
TKOBHHbIC yruyOeHHA Ha OOKOBOM MOBEPXHOCTH THPOrOHHTa; WHPHHAa STHX 
(TAyOeHHH MOUTH paBHa WMPHHe MpOMexyTKOB MexK]y HHMH. 

Pas3mepb5. Bpicora ruporonnta 0,50 mm; TommuHa 0,40 mM; QuIMHa ann- 
aibHol welku 0,10 mm, ee quamerp 0,16 MM; 2MameTp anuKasIbHOrO OTBeEpCTHA 
05 mm; Juamerp 6a3ambHoro BauKa 0,15 MM, JMameTp Oa3aJIbHOrO OTBepcTuA 
1,07 MM; TONMMHA JIyYMCTOrO COA HeMOCTOAHHA, 3epHHCTOrO 0,025 MM. 
| Cpaxsueune. Or Chovanella kovalevi sp. nov. u Ch. maslovi sp. nov. 
lacrosilan (bopMa oOTNIMYaeTCA YlaBHbIM OOpas0M XapakTepOM BHeLIHeH 
JOPpMBI. 
| Zameuauue. Mopmp, Haliqenue B IInapcKe, npu cxogcTBe oOmero 
TpOeHuA HM pasMepoB, OTMHYAIOTCA HamMunem 5 uM 7 pebep; dopmpr [lonecbhs 
imeror 8 pedep. 
| MectoHaxoxfeHune u Bospact. IJonecbe, c. JapuyosKa, 
KonaTKesuuy, SuIMIbl; peqKO B HafCOMeHOCHOH TOWLE (1aHK OBO-J1 COE AAHCKHE 
imou); TybcKkaa 061. (pation r. I]naBcKa), XOBaHCKHE CIO. : 
| Bul HasBan B uecTb MameoHTomora-cTpaTurpada P. b. Camonosor. 

ili 4445: 


Chovanella davidovkensis Jarzewa sp. nov. 
Puc. t, LO, 17 ic. 


OnucauHue. Mopma ruporonuta JyKOBHueoOpa3Haa. Uncao pebep 
OHH TOHKHe, CJlerka BbICTYMalOulHe; pa34BaHBaloTCA, OKOHTYPHBaA 3 
JICM€CTKOBHHbIe yruiyOeHHA, He 3aXOAUIMe Ha PilaKy!o BepLWMHHYIO MOBe 
HOCTb. CTeHKa THPOrOHUTa COKeHA KPHNTOKPHCTAaJJIMYeCKUM KaJIbUHTOM, 3 
Ha KOTOpOrO KHapyxXH YBCJIMYHBAaIOTCA; PalHa/bHO-JIyYHCTbIN COM HMee 
TOJIbKO MeCTAMH. 

Pa3mep bh. Bpicota 0,45 mm; TomumHHa 0,40 MM; QvIMHa anukKasIbHOH UN 
«xu 0,06 mm, ee guametp 0,065 mm; QHameTp anuKadbHoro oTBepcTHa 0,05 n 
auaMetp Oa3ambHoro BamHKa 0,15 mM; QHamerp Oa3ambHoro oTBepcTua 0,10 n 

MecToHaxoxgaeHHe H BOSpacrtT. [Ionecbe, c. JlaBnyos: 
KonatTkesHun, Suiulbl; HasCOIeHOCHasd TOMA (aHKOBO-1e6eAHCKHE CIO 


Teonormueckult HHCTHTYT Toctynusto 
Akayemuu Hwayk CCCP 16 VI 1958 | 


UHMTHPOBAHHAS JIATEPATYPA 


“3 JI. M. Bapuua, Cos. reom., p. 28 (1948). 2 B. K. Toay6nos.. JAH,e! 
Ne 1 (1954). *®T. H. Keyo, Astopehepat qucceptauuu, Munck, 1954 4B. I. Md 
aos, JAH, 113, Ne 3 (1957), © P.B.Camofiaosa, JAH, 103, N 5 (199 
$A. B. Oypcenko, M. IT. Kosryxo, Jlaneoutonorua u ctpaturpapua, ATH AH a 
c6opH. 1, 1955, / 
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Jor'sxane Akayemun nayk CCCP 
y1958. Tom 123, Ne 6 


CHCTOJOFH §. 


A. Jl. MOJIEHOB u‘ HW. A. BAPAHHHKOBA 


NPEONTHKO-FHNO®K3APHAS |HEMPOCEKPETOPHAS CHCTEMA 
yY OCETPOBDBIX. 


(ITpedcmaeaeno axademuxom H. H. Anuukoeeim 18 VIII 1958) 


J{o HacTosuero BpemMeHN B paOoTax psa aBTOPOB runoramamo-runopusap- 
fad HeHpocekpeTopHas cucTema OblWia OMucCaHa y pa3JIMYHBbIX mpeycTaBHTeseli 
jenaxnii (*, '*), ABoAKObNUAaNHX (14) H KOCTHCTHIX pBIO (2, °, 1%, 1°). B uspecrHoli 
laM JIMTepaType MbI He Hall OMMCaHHsA HelipoceKpeTOpHbIX 2IeMEHTOB y OceT- 
fOBbIX, MpeCTaBIAIOUIMX B (WJIOreHeTHYeCKOM OTHOLICHHH CaMOCTOATeIbHYIO 
€TBb B KJIaCce pbiO, CTOAMLYIO, MO HallieMy MHEHHIO, OuIM2Ke K OOMLEMY CTBOMY 
BOJIIOWHH MO3BOHOUHbIX 10 CpaBHEHHIO C KOCTHCTHIMH. 
| Hacrosmasa craTba nocBaujeHa MOpdomornu mpeonTHKo-runodusapHoH Hel- 
OceKpeTOPpHOH CHCTeMbl l1pecTaBHTeeli TPpeX BHOB OCeTPOBbIX: OcerFpa 
Acipenser giildenstdadti Brand.), cespproru (Ac. stellatus Pallas) u Oenyrn 
duso huso (L.). 
_ Marepuas Obit coOpaH B ebTe Bourn u cepepHok uactu Kacnulickoro mops. 
‘Nosr uw runodusn or 49 ocerpos, 9 cespror 4 6 Oesyr OObMHO (bUKCHPOBAaJIHCh 
/oKHyKOocTH BysHa, a QA HeMporucTosorMyuecKHX HCCeCOBaHHH B %*KHKOCTH 
.DA c mocrexyroulum cepe6penuem no Tonbaxu — Jleinexa. Ilapadunospie 
pesbI TOMLMMHOH OT 5 WO 8 ft OKPalIMBaJIHCh %KeMe3HbIM TEMaTOKCHJIHHOM HU a3a- 
om no J ejexraiuy win THOHHHOM 10 Huccso. Jia BbInBJIeHHA Heli pocekpe- 
la MCMOIb30BaJIHCb: YIpOUeHHaA HaMH MeTOJMKa OKPpaCKH XPOMOBbIM remaTO- 
{cHIMHOM — KMCJIbIM dbykcHHOM mo Tomopn (*) HW Napadtberug-PyKCHHOM M10 
Fomopu — Ta6y (°) c RoKpackOli a30KapMHHOM, KHCJIbIM (PYKCHHOM HW B KOMOH- 
Jala c OKpacKOH a3aHoM no J elpenralny. Jia BbIABIICEHHA MOMMCAaXapHOB 
jcno1b30Baca meToy Touxucca (PAS-peakuua), B paye culyuaeB c mpeyBapn- 
@bHOH COpaOOTKOH cpe30B NTHaJIMHOM. 
| V3 xapakTepHbix JIA MPOM@xXKYTOUHOLO MOBra KOCTHCTHIX PbI6 Hel POCeKPeTop-' 
IbIX Aep: MpeonTuyeckoro H JIaTepaIbHOTO Apa ceporo 6yrpa — y OCeTPOBbIx 
Me€CTCA TOJIbKO OMHO MpeonTuyeckoe, YTO NPHOMM2*KAeY OCETPOBHIX K ABOAKOJEI- 
laujuM HU amduOusmM. OgHako B KayaJIbHOH uacTH rumoTasamyca OOHapyxeHa: 
Inge Oa rpynna KeTOK, O6o3HaueHHad Hamu Kak Nucleus mammilloinfundi-' 
lularis, HepBHbIe KeETKH KOTOPO!i OOaqaloT BCeMH Mpw3sHakaMH CeKpeTOpHO! 
eaTembHocTH (puc. 1) *. 
| Kuerku mpeontuyeckoro apa B BUe ABYX CHMMETPHYHO paciOs1O%KeHHbIX 
\pylll MpocTHpatoTcaA OT 9TeHMMbI recessus praeopticus B AOPCaIbHOM HallpaB- 
|eHHH BONb OOKOBbIX cTeHOK II] xemyouKa, HeCCKOMbKO OTKJIOHAACh B Kay- 
lanbHy1o cropony. Tak 2xe Kak M y Apyrux MO3BOHOUHBIX (7%), y OCETPOBbIX 
|peonTHyeckoe ALPO OoraTo BaCKYAPHSMPOBAHO, HM KaNWJMAPb! BCTYMAaloT B TEC 
\bIii KOHTAKT C TeaMH HeHPOHOB. 

Pa3mepbI Tel HeiipoOHOB MpeonTHyecKOrO Apa BapbHPYyIOT B Npenenax OT 
5 x 11 n0 77 X 42 », mpwuem Tak xe, KaK HM Y KOCTHCTHIX (°), HaOmoaeTcCH 
|OMAPHOCTb B paCMOOXKeCHHH KJICTOUHDIX SJICMEHTOB Pa3JIMYHOTO pasmepa. Tak, 


_ * B wsnectuoli HaM muTepaType Mopdosornu Mosra y OCeTPOBBIX MOCBALLeEHO Bcero Be pa- 
oTp (19, 12), 3 KOTOPBIX MbI He Halll OMMCAHHA HHTepecyloulHX Hac ARep. 
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HaHOolee M@IKHe ONNOMAPHbI€C H YHHMOJAPHbIC KJICETKH PaCMOJOAKeHbI B BEF 
pasIbHOH YacTH CpeqH Malo AuddepeHyApOBaHHBIX KJICTOK WeHTpaJIbHOrO ad 
BeCCTBA, OKPY2XAlOWMX SMeHAMMY, BbICTHIAIOWULyIO recessus praeopticus, a H 
6onee KPYMHbIC MYJIbTHMOAPHble — B OPCO-KayaJIbHOH YaCTH Apa. 
TlocreneHHoe HapacTaHve pa3sMepOB HepBHbIX KJICTOK B CTporo OMmpejeyleH 
HallpaBJIeHHH, MOABJICEHHe HX B WHMTOMIA3Me CIeCWMAaIbHbIX BKJIOUCHHM, Hat 
WereHepaTUBHBIX (OPM HeipOHOB C MMKHOTHYCCKHMHM ApaMu, KaK MbI MOsarat 
CBHJIETEJILCTBYIOT O HAJIMYHH B MpeONTHYeCKOM Ape y OCeTPOBbIxX, KaK HW Y K 
TucTbIx (3), MpoteccoB pocta, AupepeHuHpOBKH HW *usMouorMyecKON MereHef 
IMM HeHpOHOB B MOCTSMOPpHOHAaJbHbI. MepHo OHTOreHe3sa. OTCYTCTBHE KaKE 
e uH60 Mpv3HakoB eneHHA uddep) 
IMpOBaHHbIX HeHPOHOB IIpeOnmTHyect 
ro spa, HO HasMuMe mepexolH 
(bopM MexKAYy M@JIKAMH HepBHbIMH KJ] 
KaMH TipeonTwyeckoro Apa HW MaJIOXE 
(bepeHUMpOBaHHbIMH 9JIEMeHTaMH $e} 
pavibHoro Ceporo BelecTBa, C OAHOH C: 
POHbI, H M@xKy MOCe€QHHMHM HM KJeTI 
MH 93IICHMMBI, BbICTHJIatOU,MMH recesy 
praeopticus, —c pyroli, mosBomsy 
BbICKa3aTb B OCTOPOXKHOH opme. Mp) 
MOJIOX%KEHHE O BOSMOXKHOCTH MOMOMHEH 
YTPpaueHHbIX CeKPeTOPHbIX HeHpOE 
npeonTuyeckoro Apa 3a cueT MaJIOL 
(pepeCHUMPOBaHHbIX 39JIEMCHTOB IleHTpa 
HOrO ceporo BellecTBa, a MOCeHUX\ 
3a cueT 93IIeCHAMMbI. OfHakO B OTVIM 


Puc. 1. Cxema mpeontuko-runodusap Hol 
HelHPOCeKPeTOPHO!i CHCTeMbI OCeTPOBbIX. 
N.p — Nucleus praeopticus, ///v — tperuit 
*Kenyqouek, Ch. op — MepekpecT 3puTeub- 
HbIX HepBos, Jnf — sopouKa, N. m-inf — 
Nucleus mammilloinfundibularis, S. v — 
cOcyHCTHH MewwoK, C. s-h — o6ulasd MomocTb 
cocyQucTorO MellikKa WH Helporunodusa, R. 
hk — recessus hypophyseus, P. a — nepen- 
Has mond, P. int — mpomMexyTouHad yons, 
N. h — netporunodus 


OT KOCTHCTHIX (°, 4) y OCeTPOBBIX 
TIpOWeccbl BbIPAKeHbI 3HAYHTCJIbHO 
6ee. Tak, HampHMep, y OCeTPOBBIX 
HH pa3y He yJalocb HaGi0JaTb M 
30B B 3TeHMMe. 

B WHToma3Me HEpBHBIX KJICTOK fi 
ONTHYeCKOrO Apa OOHapy2xXKeHbI TOHY| 
ime HeHpodpuOpwsH Hu BeuecTBO H 
CJIA, IpeACTaBeHHoe Upy3Ho pacce: 
HbIMH M@JIKHMH HM TlepHdepuyeckH p 


| TOJIOXKCHHBIMH + KPYNHbIMH rublOKa 
OyHaKO y OCeTPOBbIX OYeHb peAKO HaOsIOMaIoTCA MaCCHBHble mepHdepuyeci 
ckONeHHA rabl6ok Hucesa, Kak y KOCTHCTHIX (’, }°) H Apyrux mo3sBOHOY 
(3). Sapa (d = 8—20 pv) o6brmyHO 3aHMMAaIOT 9KCIEHTPHYHOR MOMOMKeHHE HU, + 
(IpaBH1O, HMCIOT OKPYIyto M OBaIbHy!0 (popMy, HO MHOra NOL BIMAHMeM N/ 
JeraroulX K HUM BakyOuleH OHM NpHoOperaroT rahTeseoOpa3Hy10 MIM GoOoBuy 
copmy. MuorosfepHbix HelpOHOB, KOTOpble XapakTePHbl AJA Heli poceKperopH 
QJIEMCHTOB KOCTHCTHIX (3, 4, 1°), y oceTpOBbIX MbI HUKOra He HaOwioOnain. AJ 
HMeIOT OTYETJIMBO BbIPaxKeHHYIO MeMOpaHy, COepxKAaT OOINHO MasIO MeJIbY! 
WHxX 3epeH xpomaTHHa Hu OT | AO 5 oOKpyrabix agppuuek (d = 1,4 — 4,3 | 
CeKpeTOPHBI€ BKJIIOUCHHA MpeACTaBIeHbl ONTHYeCKH MYCTbIMH BaKyOss# 
(4d = 1— 25 ») mM Tak Ha3bIBaeMbIMH TOMOPH-NOJOKUTEbHBIMH (OKpalIMBs 
I{MMHCH XPOMOBbIM TeMaTOKCHJIMHOM HM Mapasiberuy-pyKcuHom mo Tomo} 
rpanynamu (IIIT) or qecsitprx oe Mukpoua Jo 1,5 p (cm. puc. 2 a). 
B Hallux JabHeiwux paccyxKeHHAX NPHHUMaeTCA BO BHUMAHHe KONE! 
BO H pa3MepbI BakyO/el, KOTOPbIe, BO3MOXKHO, NOABepraroTcA HEKOTOPHIM M35 
He€HHAM B l1pollecce OOpaOorKH Mpenapata, OMHaKO ABJIAIOTCA KOCBCHHBIMH, 
10 Halle€My MHEHHIO, CYIECTBeEHHBIMU NOKa3aTe AMM CPyHKUMOHabHOrO CcocT: 
HHA KIeCTKH. Tak, MPH 3HaYMTebHOM KOJIMUECTBE BakyOJleli OOHIUHO Mano [| 
(OCeHHHH Mepwog), H HaoOopoT — KueTKH, GoraTHIe I'TIT, mH60 Bosce He com 
KaT BaKyONeH, HOO OHH e(MHHUHDI (BeceHHUM Mepvog). B npoTHBONOOxKHO! 
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BC. PMG == KPYNHble TOMOPH-NOJIO7KHTeJIBHbIE TpaHyJIbl HM BaKYOJIM B IWATOMJIA3SMe HepBHOH 


j KeTKH H3 MpeomTHuyeckoro Apa oceTpa; 6 — HepBHble BOJIOKHA C XapaKTePHbIMH B3YTHAMH, 


OepKAaWUMN TOMOPH-MOMORKUTeMbHbIe PpaHnyIbl 3 MpeonTHkKO-runousapHoro TpakTa oceTpa. 
Iapanbaerug-yKkcenu. O6. 90, ox. 5X 


Puc. 3. a — 0 — Tena Teppuura u3 Heliporunodu3sa pasJIMuHbIX OCCTPOB (6 — «ocTaTouHoe» 

Tel0); € — FOMOPH-NOOX*KUTeIbHbIC Tpavy Jbl B TOMOCTH CHHYCOHAHOLO ature u3 Hee 

runotpu3a oceTpa; a— 6, QO — XpoMoBblii reMaTOKCHJIMH aie Sy ane Va cepeép 
e — mapambgeruy-PykcuH + a3au no Teitqenratiny OO. 5 ONG to < 


TIAH, T. 123, No 6, Ilomenor, BapanunnkoBpa 


JAHHBIM PAA uccefoBaTerel (*, ), yKasbiBaloulHx Ha OOpasoBanne ITIL y 
PasJIMYHbIX NOSBOHOUHBIX Ha MepHepHH WMTOMIA3MbI, y OCeETPOBbIX OHH OOpa- 
SYIOTCs B N€pHHykIeapHOH 30He. Uamye Bcero Tea HepBHBbIX KJIeCTOK y OceTpo- 
BBIX COJCP2KaT CPaBHHTeIbHO C KOCTHCTHIMH H APYrUMH MO3BOHOUHBIMH HeOOUIb- 
MMO€ KOJIMYECTBO TpaHyJI, OObIYHO PbIXJIO PacCeAHHIX MO WHTONMa3smMe. OnHaKo 
Y¥acTo HaOloqaerTca XapakTepHoe pacnomoxKeHve rpanyJ MO KpaaM MycTbIX Ba- 
KyoleH HIM MO MOBepxHocTH afep. Pexe HaOmiofalorca CkOMIeHuA rpanya 
Bue KyyeK. 

| Tak x%e Kak M y KOCTHCTHIX H Apyrux mosBoHOUHEIX (, °, #8), B mpomecce 06- 
PasOBaHHA HeupocekpeTa MPpHHMMAIOT YUaCTHeE HYKJICHHOBBIC KHCJIOTHI KJICTKH, 
focodeHHO PHK, 0 uem KOCBeHHO, HO, M0 Hallemy MHeHMIO, MOcTaTOUHO yOequ- 
ITeIbHO TOBOPAT JaHHbIe O06 H3MeHeHHH KOHUeCTBA Oas0cpubHOrO BeULecTBa 
MMCCIA B WATONIA3Me M XPOMATHHa B Apax. OTM LaHHbIe TaK2KE FOBOPAT B MOVIb- 
3y GekoBOH mpupogE TMT. Ucnomp30panue PAS-peaxuun moxa3ao, uro PIL 
Y OCe€TPOBbIxX He COJepxKUT NOIMCaxapHOB, B TO BPeMA Kak, MO JaHHbIM OTTeNb- 
HBIX HccueqoBatesei (*°, 4), y Apyrux nosBonounplx [TIT umeer rmKomporeny- 
Hyio 1pHpory. 

| Ilo mepe o6pa30BaHHA rpaHysbI WocrynaioT B aKCOHBI (d = 2,5 — 4,2 ») u 
HJ\HbI Ha BCE€M MPOTA*KeHHM MpeONTHKO-runodpHu3sapHoro TpakTa, MpHyeM B HaH- 
‘Oo1ee TOJICTLIX HEPBHbIX BOMOKHAX OHH HaOJIOMaloTCA PaBHbIM OOPasom B MepH- 
)pepuueckoOm C10e akcomla3MbI. B mpeontHyeckoi OOacTH M BOIH3H 3pHTebHOTO 
TPakTa C€KPeTOPHbIe HEPBHbIe BOJIOKHA, MpOXOAA B BeHTPaJIbHOM HampaBJeHHH, 
pacnonarawrcd JOBObHO PbIXJIO, H TObKO B pOCTPasIbHOM CTeHKe rumora- 
laMyca NOX mepekpecToM 3pHTebHOrO HepBa YacTb BOMOKOH cbopMupyer cuM- 
MeTPHUUHO pacnomoxeHHEIe NyuKH. TlocmeqHHe yBemM4MBaIOTCA B TOMUIMHY 0 
)Mepe pHO1MxKeHHA K BCHTPaJIbHOM MOBepXHOCTH TunoTatamyca Te OHH MOBO- 
PauHBAaIOT HM Jlaslee CIeLYIOT B KaylaJIbHOM HallpaBeHHu. PacnonararorTca 3TH 
MYYKH MOUTH MOM camo OGomOUKOM MO3ra; OHaKO OTebHbIeC CeKPeTOPHBIe 
HEPBHbIC BOMOKHA MpOXOAAT B TOME POCTPpasIbHOH HW BeHTPaJIbHbIX CTCHOK TH- 
noTaiamyca, HO Ha JOpco-KayAasIbHOH MOBePXHOCTH aleHOrHnopusa Bce HepB- 
HbIE BONOKHA COOMparloTcaA BMeCTe, OOPa3syA eCAMHbIN, OUCHb TOHKHH, HO IWIMpo- 
‘KUM MyyOK, B JatbHeHuleM MepexoOLAMMH B TpyOuaTble, MPOHH3aHHble recessus 
hypophyseus kopHu Helporunodu3a, re HW 3akKaHUHBaloTcA HelpoceKpeTopHple 
BoONOKHa (puce. 1). 

Ha sBcem mpoTsxeHHH HelipoceKpeTOPHbIX BOJOKOH HaOIOLaloTcad XapakTep- 
‘Hple B3qyTua (d = 3— 15 py), HanonHenHple TIL. Heppuoe BooKuo, cosep- 
alee H€CKOJIbKO TaKHX B3yYTHH, HalloMHHaeT WenouKy Oyc WIM 4eTOK (pHc. 
2 6). HanGomnee maccuBuble (WHameTpoM 0 40 u) B3XyTHA, rlaBHbIM OOpa30M 
| pacnovIO*KeHHble B TpyOuaTHIX KOPHAX HeHpOrunopu3sa, ABMAIOTCA Tak Ha3biBae- 
'mpimu Tetamu Teppunra. B orimune oT Apyrux mosBoHOYHLIX (1%), y OcerpoBbIx 
oco6eHHO OTYeTIHBO BHUAHO, Kak Tella Teppuura pacnomaraiwrca yale Bcero 
au60 cpemu KeroK smeHquMbI recessus hypophyseus (puc. 3a, 6, 2), mH60 non 
SHJOTEIHEM CHHYCOMAHBIX KalHJIJIAPOB, JIexKaMX Ha panne C SNMTeMab- 
HbIMM TsH2KAaMH MpOMexyTOUHON Wo. Kak moKasblBaloT penapaTbl, OKpallieH- 
“pre 10 Tomopn (puc. 3 @, 0) HW MMMmperHupoBaHHble CepeOpom (puc. 3 2), B aKco- 
Mia3me ten Teppuura pa3iMuaiorca [Be “acTH: WeHTpabHad, Cofepmamlaa 
TyctTyto ceTb Heiipopudpuiiet, Gequad TID, k KOTOPOM MOAXOANT TOHKOE HepB- 
“Hoe BONOKHO, U MepHipepuyeckan 3OHA C PeAKOMETIMCTOH CeTbIO cpudpuien, 
“cosepxKalllad OY€Hb OObIIOe KOJIMYeCTBO TH. Kosnuecrso CHT B remax Tep- 
“puHra, rMlaBHbIM O6pa30M B UX MepHdepMuecKOH 30HE aKCOMNMASMbI, 3HAYHTCJIb- 
“Ho Bapbupyer. Hapsay c Tenamu Teppunra Hamu HeOAHOKpaTHO HaOm0LaHCb 
“Kpynuple Teta (MbI Hx Ha3blBaemM «OcTaTOUHbIey Tea Peppuura), COBepmeHHO 
JIMMMeCHHbIe TpaHys, B Hefpomla3Me KOTOPbIX TaK?Ke OTYCTIMBO BbIparKeHb! ABE 
yacTu, mupHuem repudbepnyeckad 30Ha YacTO BakYyOJIM3MpoBaHa (puc. 36). 
Takue «OCTaTOUHbIe» Tea, MO-BUJUMOMY, BMOCIeACTBHH BO3BPalllaloTcA B COCTOA- 
HUe TOHKUX TePMHHaIbHbIX BeTOUeK. OO 9TOM CBUAETELCTBYIOT (PakTbI OTCyT- 
CTBHA KOCTATOUHbIX» Te y TeX ocoGeli, y KoTOpbIx Tea TeppHHra eMHMUHBI, 


u60 BOBCe He HaGs1oatorTcs. 


7 
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Bce npHBeqeHHble BbIMe PaKTL!I NO3BONAIOT HAM paccmMaTpuBaTb Tea TeppHiy 
ra Kak CBCeCOpa3Hble runepTpCdu POBaHHble HelipOceKPeTOPHbIe OKOHYAHHA, BO), 
HuKarollMe B Mmpomecce HakonmeHua TTT u cily2xKaume Wiad peseppallun Hep) 
cekpeTa, KOTOpbIii MO Mepe HeEOOXOZHMOCTH BbIBOJUTCA U3 HX HOO B JIHKBGP 
recessus hypophyseus (HefipoHaIbHaa rHposHePalOKpHHUA), MOO B KPOEW 
CHHYCOMHBIX KalWJWIApOB (HelipOHambHaa remoKpHHnA). JlelicTBUTeIbHO, HaM 
HEOJHOKpaTHO HaGwoqanocb HamMune I TIT B BbiuneyKasaHHbIxX MOIOCTAX Hey 
poruncdusa (puc. 3 e). Hec6xoxuMo OTMeTHTb, 4TO MbI HUKOra He HaOMoash 
ITIP cpenu snuTeMasbHbIx KJe€TOK MpOoMexkyTOYHOM HW NepesHel MoM rHMOpusay 
B noib3y TOrO, YTO CeKPeTOPHble HepBHbIe OKOHYAHHA (Tea eppuura) HW B ema) 
JMCTAJIbHbIe OTLEIbI NPCONTHKOFHNCHUSapHOrO TpakTa CyxKaT WIA pesepBUupd 
BaHHA TCMCPH-NOMOKUTeMbHOFO HelipocekpeTa, TOBOPAT TakxKe (akTbl, yKa3 
BalOWUHe Ha 3HAUHTEIbHOe H3MEHEHHE KOJMUECTBa ITOTO BELIeCTBAa B HEMPOrHnd) 
(buse B MpClecce 2%*KH3HEMCATEIbHOCTH PbIObI. Tak, OObIUHO y ocobel c OombIIK 
KomHuectBom ITIT B Tenax HefpOHOB mpeonTuyeckoro apa B Heliporumodpue) 
MaJIO TOMOPH-NONOKUTEMbLHOTO CeKpeTa H HacOopor. 

Hec6xO2HMO OTMETHTb, YTO B OOMACTH pacnONORKeHHA HeHPOCeKPeTOPHbs} 
BOJIOKOH, KaK B Iipefesax runotasamyca, Tak HW HeHporunodu3sa Hadwofaerc 
3aKOHOMepHoe pacnomomxeHHe 3HauHTebHOrO KOMMYeCTBa PAS-n0uOxKUTEIbHbI 
3epeH PIHKOFeHa, YTO NOMTBEP2KLaeTCA KOHTPOJIbHbIMH IIpelapaTamu, OOpadoraH 
HbIMH TTHaIHHOM. OfuHaKO 3epHa TviIMKOreHa OOHAPYXUBAIOTCA B pa3JIHUHBI) 
oTmeax MO3ra, rumcdusa HW cocymucToro meuka, rye orcytcTByer TTIT. Cag 
wyeT OOpaTHTb BHHMAHHe, YTO FOMOPH-NOMOKUTEIbSHBIN KOMJION aenorunopu 
OTHOCHTCA K Ipynnme PIMKOMpOTeHOB, Tak KaK JlaeT NOMO*KUTeIbHYyIO PA 
pe€akWHi0, HHTCHCHBHOCTb KOTOPOH He MeHAeTCH H MOce OOpaOoTKH Cpe3oB ITHA 
auHom. Ilostomy PAS-otpuuatembupie [TIT B HepBHbIx BOOKHaxX HeHporun¢ 
(pu3a HH B KOeM CJIyyae He MOrYT CUHTATHCA MPOMCXOLAMIMMH H3 aleHorumodpusas 

Bce npHBeyenHple Bbile MOpouorMyueckne MH THCTOXHMHYeECKHE JaHHble TOBA 
pAT B NONb3y TeopuH BaprmaHa—lJappepa o nepexsuxKennu TTIT u3 ten Her 
POHOB MpeonTHyecKkoro Apa NO UX akCOHaM B Heliporunodu3. Takum o0pa3o% 
TaK 2K€ Kak 3TO ObIWIO ONMCaHO paHee y Apyrux mosBoHouHEIx (8, 1, 18, 1%), y oce 
POBbIX HaMH YCTAHOBJICH Tak Ha3bIBaeMbIH HeHPpOCeKPeTOPHbIH NYyTb. 

B 3akJ11I0ueHHe HeEOOXOJUMO OTMETHTb, YTO AIA Oomee yOequTenbHOK apryy 
MeHTalHH TOFO, YTO TOMOPH-NOJOMRHTEIbHbIC TPaHYIbl ABJIAIOTCA HeHpocekp| 
TOM, T. €. ABJIAIOTCA HOCHTeCJIAMH KAKHX-TO OHOJOPHYeCKH AKTHBHbIX BellecTH 
HeEOOXOJHMBI CNeUMAaJIbHbIC JAHHbIC JKOMOFO-rucTOPU3HOMOFHYeCKHX HCCIeLOBA 
HHH, KOTOpbIe OYAYT HaMH H3JIOXKeHbI B MOCIeAYIOUMX NyONHKAalHAX. 


Tlepssy vieHHHTpaycKuit MeMIMHCKHI MHCTHTYT Tloctynua0 
um. V1. II. Ilapnosa 12 VIII 1958 


JlenHHrpagcKHH rocyJlapcTBeHHbIM yHMBepcuTer 
um. A. A. )KqaHopa 
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Aornaye Ankagemun nayrx CCCP 
1958. Tom 123, Ni 6 


PHCTOJOPHA 


i. A. XHAPOPJIYAH 


O MOP®OJIOPHH CHHATICOB B CETEBH]JHOM OBPASOBAHHK 
NPOMOJIFOBATOrO MO3rA KOLIKH 


(ITpedcmaeneno axademukom K. M. Boixoeoim 25 VIII 1958) 


Sajlayel JaHHOTO HCCIeEOBaHHA ABJIAeTCH H3YYCHHe CHHANTHYeCKHX OKOH- 
“YaHuH Ha KJleTKaX CeTeBHAHOTO OOpas0BaHHA MposomropaToro mosra. C sTon 
{ WeIbIO H3yYYeH MpoxourosBarTbili Mo3r cemM KOWeK. J[Be KOIUKH — HOPMaJIbHbIe 


i SH 


Puc. 1. CunHantuyeckue OKOHYAHHA: A — C HCBCTBAWLMMCH TePMHHAJIbHBIM BOJIOKHOM, 
6 —c pasBeTBAAIONIMMCA TePMHHAJbHbIM BOJIOKHOM, 6 — CJIOYKHOe CHHAITHYeCKOe 
OKOHUaHHE 


| (He MOABeprvINcb HUKAKOMY BMelIaTeILCTBY); OHa — MOCe paspyuleHHA eBO- 

| ro aOupuHta; veTbIpe — moce MepepeskH MOMOBHHDI CpeAHEro Mosra. )KuBorT- 
“HbIe KHIM mMocie onepanun 48—52 yaca. 

Marepnaa duxcuposascs B 12% chopmaauHe. Cpesh! Leach Ha 3aMopaxKh- 

 Baloulem MuKpoTome 30—40 } TOJIIMHHOTO. Vimnperpayuna — m0 meroxy Buvb- 

woBcKoro, B MogsMduKaunH Kamnoca. M3yuenne mepHllesWOAPHbIX OKOHYA- 

| auii mpopogusoch mpu yBetuuenuu 06. umM. 100, ox. 15 x. PucyHKM CqeaHbl 


| pucosaibupm ammapatom PA-!. 
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B cerepuqHOM O6pa3OBaHHH MMEIOTCA KJICTKH, PpasJIM4HbIe MO POpMe HU pas: 
mepam. Kerk pacnomoxeHbl MexKy Wy¥kKaMH HepBHbIX BOJIOKOH, HAYUIMy 
B MpOObHOM H AyrooOpasHoM HalpaBJieHHAx. | 

B nauiem uccielopaHHM CHHanTHuecKHe OKOHYAaHHA ObWIH OOHAPy2KeHbI Hé 
KuleTKaxX BCexX THMOB. OHH BCersa pacnouarasiucb Ha NOBEPXHOCTH Tela KI€TKH 
WIM Ha ee jeHyputTax. Ormeyaocb 6ombuioe pasHooOpasue (opm, pasvIH4Hs: 
pasMepoB M paciipeyeieHuA OKOHYAHHH. / 

Hau6onee pacnpocTpaHeHHbIMH OKOHYaHHAMH ABJIAIOTCA MaJICHbKHE KO) 
JICUKH, Me€T@IbKH, WyrOBKH. OcoO6eHHO MHOFo UX Ha NOBEPXHOCTH KPYMHbIX MYJIb: 
THMOMAPHBIX KeTOK. Ha JeHApHTax KOMMYeCTBO CHHalTHYeCKUX OKOHYaHHE 
6oulbIue B MeCTaX HX OTXOXKJeCHHA, H YMeHbIWAaeTCA OHO TIO Mepe YflaJIeHHA 07 
KleTKH. CHHanTHueckHe OKOHYAHHA B OMHUX CLYYaAX TECHO MIpHJeraioT Kk MOBePX 

HOCTH KJI€TKH HJM JeHApHTa, B Apy! 
| THx «xe HaGOMaeTcaA HeOObUIOe pac} 
| crosHHve MexKAy KIeTKOM HM ‘OKOHYAl 

HHeM. 

TepMHHaJIbHble OKOHYAHHA (KO 

JICUKH, WYrOBKH) pH yAayHOH MMi 

rIperHallHu YacTO BbICTyMaroT c mpe 

TCPMHHAJIbHbIM BOJIOKOHIeM. Xapak: 

TepHO, UTO TOHKOE IIpeTeEPpMHHA/IbHOe 
_ _BOJIOKHO HW TEPMHHAJIbHbIe OKOHYAHH 
_ MMMperHupyroTca Oojee HHTCHCHBHO)} 
_ YeM KJI€TKH WM eHAputel. Baarogaps 
L : -- 9TOMY JIerKO MpOciequTb HanpaBes 
bok Se eee. bo) =e ~-d«NIpeTePMHHAaIbHOTO BOOKHal 
Ounu yacTO pacmouararioTcA BOI) 
Puc. 2. Llemoueunoe cunanTuyeckoe OKOHUAaHHe JCHApHTOB H MpOcNexKUBaIOTCA Ha 

6obui0M paccTosHHH. IIpu stom Tep 
MHHAJIbHbIe OOPasOBaHHA (KOJICUKH, Me€TEMbKU, MyrOBKH) OOpallleHbI B CTOPOH 
KleTKH. []perTepMHHaJIbHOe BOJIOKHO C OKOHYAHHEM, PAaCMOOMKeHHOE BAOMb NCHA 
puta, JOCTHraeT KJI€TKH WIM 3aKAaHYHBaeCTCA Ha Pa3JIMYHOM PaCCTOAHHH OT He 
Ha WeHypute. He sceerga mperepMuHaJIbHbIe BOJOKOHIWAa UAYT MO xOMy eHApH 
TOB,— HaOJoOalorca Clyua, KOra OHM MpHOMKaIOTCA K KJIETKE WIM WeHApH! 
TY MOM pa3IHUHbIM YrJIOM. 

[IpH W3y4eHHN TMepHeNIOIApHbIX OKOHYaHHM HaMH, KaK paBHslo, mpocae 
*KHBaJIOCb HW MpeTepMHHaIbHOe BOMOKOHIe. IIpH 3TOM OblIO OOHApy2xeHO Tpt 
Pa3HOBUAHOCTH TIpeTepMHHabHOrO BOJOKHA. 

I. [IperepMuHabHOe BOJIOKHO B palione KeTKH (HIM eHApUuTa) He pa3sBeTE: 
JAACTCH, A 3AKAHYHBAETCA OJHHM CMHCTBEHHBIM OKOHYaHHeM (pue. | a). II. pez 
TEPMHHAaJIbHOe BOJIOKHO IIpeABapNTeJIbHO eIHTCA Ha HECKOJIbKO KOPOTKHX BeTC 
ueK, Kaka U3 KOTOPHIX Ha CBOeM KOHIe HMeeT OKOHYaHHE (puc. | 6). III. Tpe: 
TePMHHAJIbHOe BOJIOKHO CHavasla OOpasyer yTommeHHe, OT KOTOpPOrO OTXOLst} 
Ape WIM Combe TOHeHDKUX BeTOUeK, KaxKad M3 HUX 3aKaHUMBaeTca yTomUIe! 
Huem (puc. | @). Ha Bcex sTHx, pa3HOro THNMa, IpeTepMHHaJIbHbIX BOMOKOHIay 
6oNbiwad YaCTb OKOHYAHMH uMema (hOpMy MeTebKH, MYFOBKH, KOeuKa Hull 
(B M€HbIIeM KONIMUeCTBE) TpeyroJIbHYy10, POMOOBHAHY10, KOMbeBuAHYy10. PasmepE 
OKOHYAHHH KOMeOamHCcb oT 2 Wo 4 p. | 

Kpome 9THX MepHIleNNOJIAPHbIX OKOHYAHHH ObWIM OOHapy2KeHbI Apyrved 
OTJIMYaIOWIHeCA OT STHX CTPyKTYpOH camMux OKOHYaHHH. K HMM OTHOCATCS 
cnenyroue. I. OKOHYAHHA, HMeIOULHe BU WeMOUKH: TEPMHHaIbHOe BOJOKHO Hé 
NOBEPXHOCTH KJIETKH WIM eHApuTa OOpasyeT MHOXKECTBO YeTKOOOpa3sHbIX yTon 
menu. []ocme o6pa30paHua pala yTOMU[eHHA BOMOKHO MOET JeMTBCA Ha [BE 
BeTBH, H KaxkJ\ad H3 HUX B CBOIO OYepeb OOpasyeT HOBbIC YeTKOOOPAasHble yTOM| 
mueHua. B uTore Oombuiad YaCTb MOBEPXHOCTH KJICTKH MOKPbIBAeTCA MHOKECTBON 
UOPHIVIAPHbIX CTPYKTYP COCAMHEHHBIX MeK Ay co6oI0 TOHKUMH ep eMbI4K AME 
(puc. 2). II. JIucropuyquoe OKOHYaHHe: TeEPMHHAabHOe BOJIOKHO, pasBeTB/AACE 
Ha MOBEPpXHOCTH KI€TKH WIM QeHAputa, OOpa3yerT pa3smM4HOH CopMbI JIMCTOBHL) 
4122 | 
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HbIC PaCUIMPCHHA, KOTOPbIe B OAHUX CJlyYadx, CYKMBAACh, NePexOMAT B TOHKOEe 
 BOJLOKHO HM 3aKaHUMBaIOTCA HEOOJIbIMM YyTOMeHHeM (MyroBKO WIM MeTenb- 
KOH); B APYrux CLyyadx pacuiHpeHusA TEPMUHAIbHbIX BOMOKOH HMeIOT 3aKPYrvieH- 


it HbIC HIM YrvlOBaTHIe KOHTYDPbBI. Myorga OT HHX B Pa3Hble€ CTOPOHbI OTXOJAT 


i) TOHKHE BONOKOHIa. JIMCTOBUAHbIe paclIMpeHuA UMeIOT GombUIMe pasmeppl. Hexko- 
_ TOpblIe H3 HHX MMCIOT B JWIMHY OOuIbUIe MONOBMHI WMamerpa KleTKH. OHO 
| TaKO€ TEPMHHAJIbHOE BOJOKHO, Pa3SBETBIIAACh, MOMKET PaCMpOCTpaHUTLCA Ha BCIO 
NOBEPXHOCTh KeTKH. B JMCTOBUHBIX PaCWIMpeHHAX HM KOHCYHEIX YTOJIINLCHHAX 
BBICTYNaeT TOHKas HeHpodHvOpHIApHasd CTpyKTypa B Bue ceTH (pu. a}: 


Puc. 3. JluctopuyHoe cHHanTHuecKOe OKOHUAHHe 


Ill. Kpynuoe rpyuesuyqHoe OKkOHYaHHe, paciOOxKeHHOe Ha KOHILe TOHKOrO 
HEBETBALLErOCA TEPMHHAJIbHOFO BOJIOKHA, OTJIMYAeTCA OT HOLOOHOM (tbOpMbI KOH- 
WeBbIX CTPyKTYp CBOHMH pasmMepamu (6—10 pL). 

Ha ocHOBaHHH HalwMx HaOJIOeHHi MOxXHO OTMETHTb, YTO H3y¥eHHe MepH- 
LeJIJIOJIAPHBIX OKOHYAHHH CJleyeT MpOBOJHTb COBMECTHO C MPHBOAALIMM BOJIOK- 
HOM. OjHOBpeMeHHOe H3yYeHHe TepMHHAJIbHOrO BOJIOKHa H TePMMHaJIbHbIX MepH- 
LeJNOJIAPHBIX OOpa3s0BaHHi asiO HaM BO38MO%XKHOCTb BbIJeIHTb B CeTeEBHHOM 
oOOpa30BaHHH MpOsomroBaTorO MO3ra CJeELYIOULHe WIeCTh THNOB CHHaNTHYeCKHX 

_OKOHYaHHi: C H€BETBAIHMCA TEPpMHHaJIbHbIM BOJIOKHOM; C pa3BeTBJIAIOWUMCH 
TEPMHHAJIbHbIM BOJIOKHOM; CJIOXKHOE, IeMOUeUHOe, JIMCTOBHAHOe HW Kpyrsio0e rpy- 
IneBu HOE. 


Uncrutyt musnonornu um. H. II. Ilasaopa Tocrynuso 
Akayemuu HaykK CCCP 20 VIII 1958 
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Jloknann Akanemun nayxk CCCP 
19&8. Tom 123, Ne 6 


PH3HOJIOTHA PACTEHH 


Yen-Koppecnoujent AH CCCP H. A. KPACHJIBHHKOB, M. X. UAHMJIAXSAH, 
MW. B. ACEEBA wu JI. Ti. XJIOMEHKOBA 


O FHBBEPEJIJIMHONOJOBHOM BELIECTBE, OBPASYEMOM 
NOUBEHHbIMH APO)KOKAMU 


B pa3uIMuHbIx rpynnmax MOYBeHHBIX MHUKPOOpraHH3MOB OOHapyxXHBaloTc 
BHJbI - AKTHBATOPbI, MPOMLYKTbI YKU3HECATCJIbHOCTH KOTOPBIX BbISbIBAIOT YCKO- 
peHHe pocta, a B HEKOTOPbIX C/1y4aAX H MOBbILICHHe ypOxKaA KYJIbTYPHbIX pacTe~ 
HHH (1). Cpequ 9TAX NPOLYKTOB XHSHEAECATEJIbHOCTH MUKPOOPraHH3MOB B Mocex-— 
HHe PObl MPHBIeKalOT BHHMAHHe THOOepeVIHHbI, BICPBbI€ MOJLYYeCHHbIe 3 BbI- 
jeeHult rpu6a Fusarium moniliforme Sheld. (nonopasa ctagua Gibberell 
Fujikuroi Saw.), mapa3suTupyrourero Ha pacTeHuax puca. [u66epeMHbI OKa3bi 
BalOT P€3KO BbIABJICHHOe JleHCTBHE Ha OOMEH BeIIeCTB H CTHMYJIMPyloT pocT nt 
IBeTeHHE pacTeHHH (°). 

B Hamel npefbiqyulei padote (7) yKa3bilBaslOCcb, 4YTO CTHMYyJIMpyromlee AeucrT 
BHe Ha pOCT pacTeHHH OKa3bIBalOT MeTAOOJHTbI HEKOTOPbIX BHAOB TpHOOB us 
rpynnb y3apHyMa, aKTHHOMHLUeCTOB H OTCJIbHLIX KYJIbTYP [poxRxeH. Bmecte 
c TeM ObLIH MPHBeAeCHbI JaHHbIe, MOKASbIBaIOUIHe, YTO BbIJeJICHHbIM HaMH THO6e- 
peIMHOBLIH mpenapaT Ne 1 u3 ofHoro rpH6a Fusarium sp. (4301HpoBaH Hs 
MOpaxkeHHOHM BHHOrpayHOH J103bI) OKA3bIBaeT Ha POCT H pa3BHTHe BBICIIMX pacTe- 
HUH (TecT-o6beKT Rudbeckia bicolor) npuMepHo Takoe xe JleHCTBHe, KaK XHMH- 
yeCKH UYMCTHIH ru66epenmHH Az HIM rHOOepenOBad KUCIOTa. PH3HKO-xHMHYe- 
CKHe CBOHCTBa H XPpOMaTOrpaMMBI HX TakKe OKa3aJIHCb COBMATaIOWMMH. JTO ae) 
OCHOBaHHe paCCMaTPHBaTb MOJYYeHHbIN THOOepeIHHOBLIN mpenapat No | 
Kak TrHOOepenHH Ag HIM BelLeCTBO, OIH3KOe K HeMY. 

B HacTosueH paOoTe MpHBOAATCA JaHHbIe HCMbITaHHA Apyroro npenapara, | 
KOTOPHIM Obl MOMyYeH M3 KYJIbTYPbl NOUBEHHBIX pox xKeH Torula pulcherrima. 
OTOT BU A pOx*KeH WHPOKO pacipocTpaHeH B MOUBaX; OCOHe€HHO MHOPO Apo x«Kelt 
9TOrO BHJla B JePHOBO-NOA3ZONMCTHIX NMOUBax. XapakTepHOH OCOGeHHOCTbIO HX 
ABJIACTCA TO, YTO OHH xXOpOMO pacTyT Ha OesasoTucTHIX cpemax (cpeta Ou6n | 
MH Wp.), Kak arapH3OBaHHbIX Tak HW %KHAKHX. Ha arapH30BaHHbIxX Oe3a3OTHCTHIX 
cpeqax 93TH APpOXOKU Pa3BUBAIOTCA B BU CIMBHCTHIX BbIMYKILIX MOMyMpospay- 
HbIX WIM MpO3spayHbIxX KOJIOHHH, PaCcTeKalOu[MXCA NO NOBepXHOCTH cyOcTpaTa. 
[Jo BHeWIHeMy BUY TakHe KOJIOHHH HaCTOJbKO MOXO*KU Ha KOMOHHU Azotobacter 
chroococcum, 4¥TO HepeAKO HX CMEIIMBAIOT, CCH He mpHOeraioT K MUKPOCKOMN- | 
poBaHuio KeTOK. Knerku Torula pulcherrima ovenb xpynupie, 10—15 » u_ 
Oolee B WHaMeTpe, NpaBHJIbHO WapOBHAHOH tbopmbl. BHyTpeHHOCTb KIeTOK MOUTH | 
NOMHOCTbIO 3anOHeHa OHO Kalle xupa (pvc. 1). PasmHoxKatoTca ApoxKH | 
MOUKOBaHHeM HM CHOp He OOpasyior. | 

Ha coxwkHbIX OpraHvyeckux cpeqax — MIJA, kyKypy3HOM 9KcTpaKTe, Kap- | 
TOPEIbHOU cpeme HM APyrHx — pox xXM He pacTyT uM pacTyT cia60; xopowo | 
pacTyT Ha NMBHOM CycuJle, HO ele yume Ha CHHTeTHYeCKO cpeze Uanexa, OOpa- | 
3yYA Ha HHX MOULHbIe CJIM3HCTHIC KOJOHHH. | 

Tleppbie HcmbITaHHA HaTHBHOTO BellecTBa (KYJIbTYPaJIbHOM XKMKOCTH) Ha | 
PaSHbIX PaCTCHHAX JaIM BeCbMa IOJIOXKUTEIbHbIC pesyIbTaTHI. []peyqmoceBHoe 
HaMauHBanhe CeMAH WH OMPbICKHBaHHe IIPOpOCTKOB 3aMe€THO YCKOpsANIH pocT 
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/ HOrO OObeKTAa ObWIM B3ATbI pOseToU- 


| bicolor), KoToppie c BeCHEI BbIDAaLH- 


| Popoxa, Orypulow, MIWeHHUbI H KYKYPysbl. ITO nO6y ANNO Hac NOMyYUT H3 Tpox- 
| *KeH MpelapaT B WeIAX H3YYeHHA ero (PUsHOMOrHMUeCKON AKTHBHOCTH. 


YcOBHA OOpa3s0BaHuA mpenapata u3 Apoxwkxen Obwin TakoBbl. PKuyKan 
CHHTeTHYECKaA Cpefa Uaneka pasiuBaetca B 1—2-nutTposbie Kon6nt 10 200 MJ, 
CTEPHIUSYCTCA H 3aC€BaeTCA KYJIbTYPOH Tpoxxeli. Uepes 15—20 qHeli B ycu0- 


| BHAX MOKOA uM Yepes 12—17 Heli B Ka¥anKe HacTynaeT 3aMeTHbIli poct, cpeya 
_Mytueer. Iloce storokyabtypa noyBepraerca xumuueckoii oOpaborKke. Meroyom 
| alcopOunu yruieM c mocsepyroureli su0uMell OpraHHyeCKHMH paCTBOPHTeIAMH 
| BBIACIACTCA AKTHBHOC BeIeCTBO B BHe MOPOMKOBMAHOFO cbIPua GeOBaTOrO 


upeta. [lonyyenHplt mpenapar oxa- 
3aJICH BECbMa AKTHBHbIM H Obl MOL- 
BeprHyT CMelHaIbHOMY HCMbITaHHIO 
Ha BbICWIMX pacTeHHAx. 

Onir m0 HcnbITaHHIO dbu3sHom0- 
THYeCKOH AKTHBHOCTH Ipenapata u3 
Apouxeh Torula pulcherrima mnpo- 
BOQMJICA TaKHM OOpa30M, 4YTO ero 
JCHCTBHE CpaBHHBaJlOcb C JeHCTBHeM 
ru66epeimMHOBOrO mpenapata Ne | 
“3 Fusarium sp. 4 XxMMHUeCKH UHC- 
Toro rH66epenmuHa Az uu rHu66e- 
peIOBOH KUCIOTHI. KOHWeHTpalua 
IIPHMC€HACMBIX BOJHbIX PaCTBOPOB BO 
Bcex CJyuaAx ObWwia OJHHAKOBOH u 
paBHamacb 0,02%. B Kayectse onbit- 


HbIe pacTeHua pyqOekun (Rudbeckia 


BaJIHCb B OpaH»Kepee Ha 9-4acOBOM 
KOPOTKOM J{H€; BO BpeMA OMbITa pac- 
TeCHHA MpOMOJIRKaIM OCTABaTbCA Ha Puc. 1. Kaerku mouspenubix ppoxoKeit Torula 
KOpOTKOM fHe. YxkopoyeHHe Ha  Pulcherrima. Tpexcyrounas kysbTypa Ha CHH- 
MpOH3BOAHOCb C MOMOULbIO TOKPBI- TeTHyecKOM arape. 300 
BaHHA pacTeHHH CBeTOHeMpoHHtae- 
MbIMH KaMepaMH c 5 yac. Beyepa O%8 Yac. yTpa culeyroulero HA. 

Hauunaac6 V, qo 21 VI Breyenne 45 WHeH—pacTeHua exeMHEBHO MOsyuaH 
10 OHO Kale pacTBopa, MpH4ueM BHauae KallJIA HAHOCHJAaCb B WeHTP PO3eTKH, 
a mocie MOABIeHHA CTeOA —B Ma3yxy OHOFO H3 BepXHHX JIHCrbeB. Tak Kak 
Kaxk]ad Kalua pacTBopa cofepxamta mpHmepHo 10 pr BemecTBa, TO KaxKoe 
pacreHue nomzyuHo Bcero mo 450 yr Toro HIM MHOrO BemecTBa. KOHTPOJIbHbIe 
pacTeHua exKeHEBHO NOyuasIH MO OHO Kalle BObI. Cxema OMbITa COCTOAIa H3 
C€LYIOWUX BapHaHTos: |) rH6GepenmHH A; (rHOOepeii0Ban KHCMOTAa), 2) rHO6e- 
peWIMHOBbI Mpenapat Ne | u3 Fusarium sp., 3) mpemapat u3 Apoxxelt Torula 
pulcherrima, 4) KoHTpoub (Boga). B kaxKOM BapHaHTe Obl10 10 5 MOBTOpHOcTel. 

Yoxe uepes 2—3 2HA pacTeHua, OOpaboTaHHble rH6GepesIHHOM A; H rHOGepes- 
JIMHOBbIM Ipenapatom Ne 1, HavaIH MpHMO_bIMaTb JIMCTbA, a Yepes SO—6 Hed 
Haualoch OOpazoBaHHe cTeOseH HIM CTpemkoBaHHe (12 V u 13 V). ByTouusannn 
H IBeTCHHe 3THX PAaCTeHHH HayasHCb OLHOBpemeHHO — | VI uw 28 VI. Pacrenus, 
oOpa6oTaHHble MpelapaToM 3 ApoKxeH, Haya crpeiKoBaTb 18 VI, a OyTO- 
HH3allua WH WBeTeHHe y HMX HactymumM 11 VI wu 7 VII. Pocr cre6meH y Bcex 
OMBITHBIX PaCTeHHt MpOXOAH HHTCHCHBHO, TOra KaK KOHTPOJbHbIe PacTeHHs 
B TeYeHHe BCerO BPeMEHH OMbITa OCTaBaIHCb B (pase poseTKH. OmbIT ObWI 3aKOH- 
yeH 29 VII, Korma Oblia mpoMepeHa BbICOTa pacTeHHli M Obi ONpeeeH CbIPOH 
Bec HajJi3eMHbIX uacTell H KOPHel. PesysbTaTbI MpOBeAeHHOTO OMbITa MpeCcTaB- 
JIeHbI Ha puc. 2 vw 3, a Takxe B TAG. 1, re NIPMBOAATCA WaHHble PeHOOTHYeCKHX 
HaOJIOJeHHH, BbICOTbI H BecCa pacTeHHH. 

Puc. 2 u 3, a Takxe JlaHHble TaO. | NOKa3bIBaloT, YTO GusHoMOrMyuecKaA 
AKTHBHOCTh rHO6epemiuHa Ay H rHOG6epenmnHoBOro mpenapata Ne | ofMHaKoBa: 
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Taoanna fei 


BansiHue (PH3HONOPHYeCKH AKTHBHDIX MpemapaToB Ha pocT HU pasBUTHe pyAOeKHH 


| 
BricoTa pacTe-| Bec (wa 1 pacTeHne), | 


g = Ps HUA, CM 
Q e = 
Bapuanr OMbIT a 5 | a 3 esi IpH Hafj3eM- ooutul 
2. ® t KOpHH | 
S) | P 5 27 V tales ee ‘ Bec | 
Tu66epenmmyH As 1220 VA VIR 2S iS ae ee 26 198 
Tv66epesnmHHoBbli mpenapat Ne | 
u3 Fusarium sp. ABV WA VIS VG az) 122 0 doo oy) [Pe ailteyyi 
IIpenapat 43 Apoxxel ~Torula 
pulcherrima 48 V \41 VI 17 VIL} 64 79 427 31 158 
KouTposb (Boxa) PosetKa — -= — | 59 47 | 106 


110 HHTCHCHBHOCTH pocTa WH CKOPOCTH pa3BHTHA pacTeHHA, OOpaOoTaHHble 3THMH 
AByMA MpenapaTaMu, COBEpUIeHHO He OTMYAIOTCA, HM HEKOTOpBIC Kon ebaHAy, 
HMEIOTCA TOJIbKO B Bece pacrennn. 

IIpenaparT 43 ApouoxKel M0 CBOeH HHTCHCHBHOCTH OTJIM4aeTCA OT MepBbIX JBYX 
cbopMupoBaHHe H pocT cTeOsel MOL BIIMAHHeM 9STOFO MpenmapaTa UeT MeHEE 
MHTCHCHBHO, a MO CKOpPCCTH pa3BUTH4 paCTeHHA HECKONbKO OTCTaIOT,— NG 


— 


Puc. 2. Bauanve mpemapata u3 Puce. 3. Bauanne npemapata u3 
Pa3JIM4HbIX PpHOOB Ha POcT H pa3- ApoaxelH Torula pulcherima Ha 
BuTHe pywOekun. / — rud6epen- pocT HM pa3sBHTve pyn6ekun. 1 — 
aun As, 2 — ru66epenmuHcsblii mpenapaT u3 qporoKelt, 2 —KOH- 
mpenapat Ne 1, momyueHHbI 13 Tpomb (toto 24 VII 1958 r.) 


Fusarium sp., 3 — mpenapat u3 
AporwkxKet Torula pulcherrima, 4— 
KOHTpomb (coto 9 VII 1958 r.) 


CTpeJIKOBaHMIO OTCTaBaHHe ObWIO Ha 5—6 WHE H NO OyTOHH3alHH U WBeTeCHHK 
Ha 9—10 que. Tipu stom pacrenua umewT Gomee KOMMAKTHYIO CTPYKTYpy, Tak 
KaK TulaBHbI CTeOeIb XOPOIIO OOJHCTBeCH, HCTbA Goee TEMHO-3eNeHOrTO WBETA, 
MOxKJOy3IHA Oomee KOPOTKHe, a OOKOBbIe NOGerH pacTyT OHomee paBHOMepHC 
H H€ CTOJb BbITAHYTHI. 

ConocraBleHHe MOBeeHHA PacTeHHH KOHTPOJIbHEIX MH OOpaGoTaHHHIx pa3- 
JIMYHBIMA TpenapaTaMH MOKa3biBaeT, YTO MpenapaT u3 ApomrxKen Torula pul- 
cherrima mpeyctaBiser co6ol ru66epesMHOMOMOOHOe BeNeCTBO, WIN THO6epell. 
JH, MaJIO OTJMYAaIOUeecH M0 AKTHBHOCTH OT rHOGepenmuna As uv ruOGepesHHO- 
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Boro npenapata Ne | us rpuGa Fusarium sp. 910 cBujeresbcrByeT 0 TOM, uTO 
THOOepe IMEI HW THOGepe I MHHOMOJOGHBIe BEILeECTBA SABJIAIOTCH MeTaOoJIMNTaMH, He 
“TOKO CnelHpHyeCKuMU Avid CysapHeBbIX rpHOoB, HO HM XapaKTepHBIMH TakoKe 
4 AA APyrHX MHKpOOpraHH3sMOB, B YACTHOCTH JIA MOUBCHHBIX [poxoKell. 


— 


ee 


Mockoxsckuli rocyqapcTBeHHblii yHuBepcuTer 
uM. M. B. Jlomonocopa Ioctynuao 
WuctutyT dusxonorun pactenuit um. K. A. Tumupssepa x 3 X 1958 
MucrutyT Mukpo6uonorun 
AkajlemuH Hayk CCCP 


a 


UWMTHMPOBAHHAS JIATEPATYPA 


1H. A. Kpacuabuukos, Muxpooprannsmp noupbl u pbicuime pactenna, Haz. 

CCCP, 1958.7 \H. AK pacnabHukos, MX. Uanhnax su, Pak. Cxrpa- 

H, 10. M. Xoxaosa,. WH. BLY ane3n0 un T. H. Konctanutuuosa, JAH, 121, 
Nof4,§755 (1958). 3M. X. Vat aaxan, Bor. xypn., 48, Ne 7, 927 (1958). 
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Jlokxann Akagemuu nayr CCCP | 
1958. Tom 123, Ne 6 


QIMBPHOJOrHA PACTEHHE 
M. KJIKOUAPEBA 


HOBOE B ONMJIOROTBOPEHHH S4UMEHA 
(I1pedcmaeaeno akademuxom T. J. Jescenxo 11 VII 1958) 


B pa6orax 0 onmoforBopeHuio y aumena (*°-') JoBombHO nO_pooH 
ONMCaHO H3/IMAHHe COep2xKHMOrO MbLIbUeBOH TpyOKH B 3apOfbILlleBOH MeLLIO 
CJIMAHMe AiMeKIeTKH CO CMepMHeM, a TakxKe HayaJIbHble CTaqMM pa3sBuTHl 
3apompiua. ABTOpbl B OCHOBHOM aKIeCHTHpy!OT BHHMaHHe Ha JBOHHOM omoy 
TBOpeHHH. CuryyaH MOCTYMIeHHA COfep2KHMOFO MbWIbILeBLIX TpyOOK B MOWOCT 
3apObILeBOro MellIKa Moce ABOMHOTO OMOAOTBOpeHHA He HadwOAaiuch. Ha 
o6opoT, HekoTopble aBropbi (°) CuNTaioT, 4TO BXOxeHHe OOMbIe YeM OJHOF 
napbl CMepMHeB B MOJOCTL 3apOsbIlWeBOrO MelIKa AYMCHA B IPHHIMMe HeEBO3M 
HO. Huxke Mbl H3/laraeM JlaHHble, MOJy4eHHbIe Ha ApOBOM suMeHe Pallii 
dum 17, koropble ompoBepratoT 9TO MHeHHe. 

CemaAnoukH H3y4asIHCb Ip eCTeCTBeEHHOM HM HCKYCCTBEHHOM OnbIeHHH. [pu e 
TeECTBEHHOM OMbIJIGHHH 3aCeKaJIM MOM@HT PpaCKPbITHA MIbIIbHHKOB, 3aTeM TIPO 
H3BOAMIM (PUKCaMIO, Yepe3 OMpeeeHHble MpOMexkyTKH BpeMeHH. [Ipu ucKyc! 
CTBCHHOM OMbWJICHHH WBeTKU: AUMCHA TULAaTeJIbHO KaCTPHpOBaJIH, H30MpOBasil 
HW 3aTeM OMbWIAIH CBeKecOOpaHHOl MbIIbUOH. OnblieHHe MpOBOLHIM OMH pas 
‘@ukcalluaA Kak B TOM, TaK WH B APyroM Clyyae MpOH3BOAMacb Kable 10% 
yaca Jo 6 uac. HW Kaxkyble 2 uaca Wo 48 vac. moce CAMOONbLICHHA B MepBOM Cly 
yae H MOCiIe HaHeCeHHA MbWIbILbI — BO BTOPOM. 

V3yyenve CeMamoueK, B3ATbIX MPH eCTeCTBEHHOM OMIbIIeCHHH, Jasl0 OBOJIbH 
OOWIMPHbI MaTepHasl, CBHJeTebCTBYIOUIMH O TOM, 4YTO B MONOCTh 3apOsbILlle 
BOO MellIKa MpOJOJKaeT H3IMBATbCA COMep2KHMOE. IIbIIbILEBLIX TPyYOOK, HeECMO 
TPA Ha COBepLIMBUeecA BOHHOe OMMOLOTBOpeHHe. B MOMeHT CJIMAHHA Alfie 
KJI€ETKH CO CNEpMHeM JONMOJIHHTeJIbHbIX MbIIbUeBLIX TpyOOK MbI He Buen. JL 
BOJIbHO peKO HX MOXKHO ObIIO OOHAPY2XKUTb H BO BPeMA pacCTBOPeHHA CMepMHA =# 
spe AllekietkH. Ho yxe K MOMeHTYy Mmpoda3bl H MeTada3bl NepBoro emeHus 
3HPOTbI JOMOMHUTeIbHbIe CepMHHM BCerga ecTb. Ha Oouee paHHux cbasax pas- 
BHUTHA 3HFOTbI TpyOKH U3JIMBalOT CBOe COJepxKUMOe B CHHEPrHybl, H CnhepMur 
JiexKaT B HUX. Ha Oouee NO3qHUX (pasaxX PasBHTHA HX MOXKHO OOHAPyXUTb BO3- 
Jie 2-, 4-, 6-4 8-Knerounoro mpexszapogpuna. Ip stom mocryneHve ux mpouc 
XOQMT He OMHOBPeMeHHO, a MOCTeMeHHO, M0 Mepe pa3sBHTHA 3apospiilta. Mot HH. 
Kora He BUJeH MHOFO MbLIbILEBLIX TPpyYOOK, OJHOBPeMeHHO H3JIMBIIAXCA B 3a- 
pObIMeBbIH MelloK. Odpluno BcTpeyaeTca OfHa, pexke 2 Mapbl clepMueB, Kak 
Obl CompoBorwkaioulme suroty. Ilo dopme, BemwuHHe, CTpyKType, OKpacKe H 
MeCTOMOJIOXKCHHIO CIeEPMHeEB MOX*KHO Oe30WIMOOUHO ONpeeHTb, LaBHO JIM Ha- 
XOMATCA STH CMeEPMHH B 3apOJbIINeBOM MellIKe, HIM OHH TOMbKO TO H3HBLIHe- 
CA, «CBexKHe». 

Kak BHHO 43 HpHBOJMMbIX 3)eCb PHCYHKOB, MOJyUeHHbIi Hamu (cbaKTHye- 
‘CKHH MaTepMal yOeqUTebHO CBUJeTeIbCTBYeT O TOM, UTO, HeCMOTpA Ha yxKE 
‘COBEPIUMBIeecA CIMAHHE AHMeKeTKH CO CIepMHeM, MblIbIeBble TPyOKH Mmpo- 
NOJ2KaIOT H3JIMBaTb CBOe COfep?KMMOe B CHHEPrHbl, BO3e 3HPOTbI H Mpocrc 
B MOJOCTh 3apofbliueporo Melika. MccelopaHud CeMAMO¥eK MIpH MCKYCCTBeH- 
HOM OMbWICHHH TAaKHX APKHX KapTHH He JaiH. OSbxaAcHAeTCA 3TO, OUeBHHO, TeM, 
4TO MbI HaHOCHJIM MbIbUY JIM OHH pas. 

EctecTBeHHo, BCTaeT BOMpoc O asbHeleli cybOe STHX CrepMHeB H OF 
HX POI B OMMIOZOTBOPeHHH. CiMAHMA OombIle YeM OMHOTO CMepMUA C APO 
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AMMEKJIETKH MbI He BHUJCIM, XOTA B HEKOTOPHIX CulyYaHX B Ape slilleKnerkn 
BCTpeya/locb Tp ApHilika. BosmMoxKHO 4TO 3]eCb BOUIN JBa cnepMua. Ho 
AONOMHUTEIbHOe AMPHILWKO HE ABJIAeTCA MOCTOBEPHKIM MH GeCCNOpHbIM KpuTe- 
-pHeM BXOK CHUA elle OMHOFO ChepMHA B AUWeKIeTKY, XOTA Obl MOTOMY, YTO 
AMPbILKH MOryT OOpasoBbiBaTb- ae 
CA WyTeM mOuKOBaHUA, a TaK- bie Ps 
Ke WyTeM HoBOOOpasz0BaHHit, 
T. @. H€3aBHCHMO OT CnepMuHeB. 
_  CyeflosatembHo, 10 Bompocy 
| O.TOM, MOryT JIM BXOJMTb JIMUI- 
He CnepMHH B Apo alitlekser- 
| KH, MOXKHO OTMETHTD, 4TO eCIH 
| 3TO ABJICHMe M BCTpeuaeTcA, TO 
upesBbluaHHO pelKO, Kak mpa- 
-BHJIO Ke B APO sAWeKeTKH 
BXOJMT OHH cnepmui. 
BxomweHHe clepmMuep B 
) WlasMy 3HTOThI WH JByXx- 


ee ne ee? pense pokes Pue. 1. MuxponuaspHasd uacTb 3apOjbIWIeBbIX MeLLI- 

Ia — ABJICHHe 3aKOHOMePHOe, on q@ — aurora c JByMs sMPBIKAMH; B CMHepru- 

P HaOus11l0aemoe KOBOJbHO UYaCTO jax JONOTHUTeIbHbIe cHepMuH, OCOOeHHO XOPOUlo BU]- 

WM Ha pa3JIMUHbIX OObeKTaX.  Hbl (Ba cilepMus uM BereTaTHBHOe APO B see 

He pa3opBaBlllelica cuHeprufe, €@ KOHYHK ) 

Cyfb0a 9THX clepMveB coBep- Sy aiterock coepxkUMoro IIblbieBol TpyOKH (7 uac. 
WeHHO HHawH, FEM cyb6a ciep- 


mocule ONbWwieHHA). 6 — mpotasa mepporo eens 
MMA, BOWeMUeroO B APO AH- 3urore: B maa3sme 3uroTb! ABa cnepmus, (10 _uac. 
| WeksleTKH. CrepMMii, KOTOpBIi mocae OMbimeHus} 
) Bolle B ALpO sAueKeTKH, : 
yepe3 HeKOTOpOe BpeMHA B HeM pacTBopseTca. B ocraTKaxX XPOM@THHOBOU CeTH 
CHepMUA BOSHHKaeT AMpbILIKO — mpousBoqHOe CnepMua. CnepMuu xe, KOTO- 
pble BXOJAT B WWa3My 3HPOTHI WIM Mpeksapofplilia, HAKAKUX AAPbIlleK He O6- 
pasy1oT: OHM NMocTeneHHO O1ex- 
HeIOT, CTaHOBATCA pbIXJIbIMH, 
IOpHCTHIMH, WaloT Oovlee cula6yto 
oKpacky no MeubreHy H, HaKo- 
Hell, PaCTBOPAIOTCA HW UCuesaIOT 
BOBCe, T. €. aACCHMMJIMpyiorca. 
Te cnepMHuM, KOTOpbie Ha- 
XOJATCA BHe 3HTOTbI HAH BHE 
mpessapoypua, B CHHeprujax 
WIM BO3JIe SHFOTHI, TaK%Ke pac- 
TBOPAIOTCA H ULYT Ha muTaHHe 
gapoypiua. Mx B WaHHom cury- 
yae mocTuraeT Ta Ke cyb6a, 
a 6 yTO HM Cyf{bOa TKaHH, OKpyxa- 


FOULeH Z3apORbeBOH MellIOK — 
Puc. 2. a, 6 — 3apoppbillepbple MeWIKH C ABYXKJIeTOU- 


H OCTPO - 
HBIMH TIpes3aposbiiamu; B cuHeprugjax — cnepmun OHM MAyT Ha NOcTpoeHne 3a 
(20—24 uaca moce omblieHns) pOblla WH Yepes Wenb mpeBpa- 


WleHHH CTaHOBATCA e©o cocTaB- 
Hou uacTbio. Ilna3mMa mbWwiblleBbIX TpyOOK Tak?Ke aCCHMHJIMpyeTca M TaKxKe 
wyleT Ha MOcTpoeHHe 3apospilla. 

Ho nuia3Ma urpaer ete H Apyryio pomb. pu usyyenun OMOLOTBOPeHHA y 
muenuupt (°,°) HaMH BbIACHeHO, YTO MWIa3Ma TpyOOK NpHHOcHT Cc COOOK aKTuB- 
ype BellleCTBa THMa (pepMeHTOB, KOTOPble CIOCOOHbI PaCTBOPATb He TOMbKO KJe- 
TOUHbIe MeperOposKH HyWeAPHOM TKaHM, HO M CaMy!o TKaHb. Poab epMeHToB 
MIbWIbIEBLIX TpyOOK 3ak10UaeTCA B TOM, YTO OHH MOMOTAIOT MepeBOMUTb HEYCBO- 
| seMy1O [WIA 3apO/blIa OKpy2KalOUly!0 3apOfbIleBbIt MeIOK KIeTOUHYIO TKaHb 
| B YCBOAeMOe HEKeTOUHOE BelecTBO. Sa CUeT STO MACCHI, B KOTOPOH HMeeTCs 
| cojlep2KUMOe MIbIIbIeBbIX TPyOOK, H Het MMTAHHe, a 3aTeM H PasBUTHe 3apO/bILIa. 
| 
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BsauMojelcrBue CofepxKMMOrO MIbIbIeBbIX TpyOOK C pa3BHBalOlleHcA 3HroTO 
cmoco6cTByeT CO8aHHIO GOJIbileH WU3HECMOCOOHOCTH 3apoOsplllla. 

HakonvieH OouIbuIOH TeHeTHYeCKHH, a 3a TloceqHee BpeMA U oMOpHosor 
yeCKHH MaTepHasl, KOTOPbId TOBOPHT O TOM, YTO AIA OMOLOTBOpeHHA HeOOXO. 
MMO OOubuWIOe KOMMYeCTBO MbWIbibI. [IpH MasioM KOJM4eCTBE MIbLIbILbI PasBy 
BaeTCA Cla60e, MaJIO%KH3HeHHOe MOTOMCTBO. CyleqOBaTebHO, Mpolecc OM10/10) 
TBOPeHHA BKWNOUaeT B CeOA HE TOJIbKO CJIMAHHe AMIeKIeTKH CO ClepMHeM, H¢ 
WM BCe OCTaJIbHbIe MpOllecchl, CBA3aH! 
Hble C WpopacTaHveM  MblJIbI,eBbI2 
TpyOOK Ha pblbllax, B CTOJOMKe I 
B CeMAMOUKe. | 

V3pecTHo, 4TO TMOCwe OMbIWJIeHHs 
ceMamouka ObIcCTpO pa3pacTaeTcai 
T. €. CaM (akT BpacTaHHA IMblIbIle: 
BbIX TPyOOK B CeMAMOUKY yxKe Jae? 
TONYOK K pa3pacTaHHIO CeMATOUKHI 
TIlpopactaHue MblvIbWeBbIX TpyOOK Hz 
pbluiblaxX HU B CTONOHKe U UX B3aHMO) 
JeHCTBHe C TKAHAMH WBeTKAa QO CIMA} 
HUA AMWEKIeETKH CO CMepMHeM MOJ} 
POTOBJIAeT WBeETOK K pa3BHTHIO B HeN 
3apompila. Crmuanve AWUeKIeTKH Ce¢ 


Puc. 3. @ — npem3aposbilll suMeHA; B CHHepru- 6 
ye pa cnepmus (30 uac. nocae onbieHua). 6 —  CHe€pMHeM ObeCTedHBaeT AMMIONAN3a 


MHOPOKJICTOUHbI TpPeL3aposbll; nNiasMa MbIIb- WHtO HW AaeT TOJYOK K Pa3sBHTHtO Au 
IL€BbIX TpyOoK HU3JIMJIaCb BO3Ie Mpeq3apofbiita IL@KJICETKH B 3apO/IbIll. ana TMMJIOK 
WM pacTBOpAeT SHOCMepMasbHy!IO TkaHb (48— 1M3aluH, BO3MOXHO, MOCTATOUHO U OF 
50 uac. nocae onblmenua) y Z 

Horo cnepMHA, HO AIA OOecneueHHs 

2KU3HeECMOCOOHOCTH 6yyulero opraHH 

3Ma HeOOXOJMMO BCe TO OOsbUIOe KOJIMYeCTBO COJep2KHMOLO MIbWIbILEBLIX TPyOOK 
KOTOPOe H3JIHBaeTCH B 3apObIIeBbI MeWIOK H B OKpy2xKalolllyo erO TKaHb. 

Coperckumu ucceqopaTenamu (*~*,°®) omucaHbI cilyyaH nomyseHHa pacTe 
HHH C Mpv3HakaMM HeCKOJIbKUX OMbWIMTeeH — ABJIGHHe TaK Ha3bIBaeMOr 
JIBYXOTILOBCTBA. 

Kak yke M0Ka3aHO BBIILe, COJep2KHMOe MbIbUeBbIX TpyOOK, Mla3Ma HM cmep 
MHM aCCHMMJIMpytOTCA WM CTaHOBATCA COCTaBHOH 4aCTbIO 3apOJbillla WIM JHA 
cnepma. Eca B 3apojpillieBblii MelIOK MIM OKpy2Kaloulyo ero TKaHb Oyler mpH 
BHeECeHO COJepxKHMOE IIbWIbIeBLIX TPyOOK HeCKOJIbKHX OMbWIHTeIeH, a 3HTOTs 
pH CBOeM pa3BHTHH B 3apOJbILI aCCUMMJIMpyeT STO COJep2xKUMOEe, TO, ECTECTBEHHO! 
yTO 3apObIl OyfeT HeCTH B CeOe NPH3HaKH OMbWIHMTeeH, yUYaCTBOBaBIUMX 
OMJOLOTBOpeHHu. B moTOMCTBaX STH NpH3HaKH B TOH WIM HMHOM Mepe Oyzy’ 
HaCJIeMOBaTbCA, T. €. paCTeHHA Tak»Ke OyAyT HeCTH B CeOe MPH3HaKH HeCKOJb 
KAX OMbWINTeTeH. 

Takum o6pa30M, HacleMOBaHve TeX HIM MHbIX MPH3HAaKOB OMbINTeNeli BO} 
MOXKHO He TOJIbKO IyTeM CJIMAHHA CNepMHA C AMPOM ALMeKIeTKH, HO UH MyTeN 
YCBOCHHA SapOfbIllleM BeleCTB Mwa3Mbl M CepMHeB. AccCHMMJIALMA COsepxKH 
MOFO IIbWJIbIeBbIX TpyOOK MpOHcXOLNT Mu mOCNe ABOHHOTO ONMOLOTBOpPeHUA, Bd 
BP€MA Pa3sBHTHA 3HTOTHI B 3apOsbIlll. 


VucrutyT reneTuku Tloctynuo0 
Axajemuu Hayk CCCP BE WAGES ys; | 


UMTHPOBAHHAS JIATEPATYPA | 


Ne in Apaxk aH, Arpo6uonorus, Ne 5, 58 (1948). 2 E.H. Bormaunosa, Becta 
JITY, Ne 1, 73 (1952). % VW. E. Tay meuxo, Arpo6uonorna, Ne 1, 3 (1957). Ain M 
3 axaposa, Mss. AH CCCP, cep. 6non., Ne 1, 32 (1955). 5M. B. Kawuapesa 
MKypx. o6m. Onon., 18, Ne4, 988 @G9ar)r °M.B. een Seno JAH, 116, Ne 2, 31$ 
(9517) ace eG M ou a epckKul, Bor. xypx., 10, Ne 2, 13 (1948). 8 Bln Ik, eH 
rHuHCOH, Arpo6uonorna, Ne 1, 92 (1948). 9S. Anthon y, Helia r lain, oA 
Res., 18, 537 (1920)5 7 28Hia Heatge lial Mim On pe rATiiey Jews Otspiato UNG lem Olio 2em)| 
TSM Pro pres. Acticus Ress D4: 525 937) 22 Mee PAONDNC eAaiiCr Ress m6 Gr 38s 
(1943). 3M. Pope, J. Am. Soc. Agron., 88, 432 (1946). | 
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Hornags Ankagemun nayr CCCP 
1958. Tom 123, Ni 6 


MOP®OJIOlH 


A. A. MHJIOXHH 


O CHHANTHYECKHX CBS3A9X B KMWIEYHOM HEPBHOM CHCTEME 
KPYTJIOPOTbIX 


(ITpedcmaeaexno axademuxom K. M, Beixoeoim 25 VIII 1958) 


Msyuyaa ucTropuio copa MexK,y HeBPOHHCTaMH HM aHTMHeEBPOHHCTAaMH, MO2KHO 

3aMeTHTb, YTO MPOTHBHHKH HeBPOHHOM TeOpHH B CBOHX HMCCJeOBaHHAX HepesKO 
oOpalaroTrca K HepBHOM CHCTeMe HM3UIMX 2KMBOTHBIX, JIA MOKPemieHHA CBOMX 
B3araagos. Tak, Byke, u3y4aBuIvit KMiedHYIO HepBHY!IO CHCTeMYy JIaHIeTHHKa, 
yTBepxKaeT, ITO Y 9TOFO RMBOTHOFO eMY YflalOCb YBHJIeTb B MeCTe CHHanca 
JeHCTBHTeJIbHYIO HCMPePbIBHOCTb 2KHBOrO HepBHOrO BelllecTBa, H B OCOGeHHOCTH 
HeHpoduOpwIApHOH cyOcranuuH ('). Kak yKa3piBaet ByxKe, moqo6ubIM xe 06- 
-pa30M IOCTPOeHbI CHHaNTHYeCKHe CBA3H B KHINCYHOH HeEPBHOH CHCTemMe KPyrvJio- 
pOTbIX H cemtaxuit ('). 
| ITO OOCTOATEMLCTBO NOCTYXUIO OMHON U3 NPHUHH, NOOYAMBUINX Hac HavaTb 
| w3y4eHHe CHHaNTHYeCKHX CBA3eH B KHIUICUHOM HepBHOH CHCTemMe CaMbIX HH3KO- 
- OPraHH30BaHHbIX MO3BOHOUHBIX %KMBOTHbIX — KPYIJIOPOTHIX, MpesqcraBuTerem 
KOTOPbIX MbI BbIOpaIH KacnMucKyio MuHOry (Caspiomyzon wagneri Kessl.). 
-B cBoux ucceqOBaHHAX Mbl NpHMeHaAIM MeToy BustbuiopcKkoro — Tpoc. 
[Ipu cambix TuLaTeJIbHbIX MOHCKaX Mbl HH pa3y He BCTPeTHJIH Ha CBOMX mmpena- 
_ paTax CHHILMTHaJIbHbIX CHHAaNTHYeCKHX CBxA3eH, MOQOOHbIX ONMCaHHbIM Byke. 
_ Hao6opor, B kuuwIeuHOH HepBHOH CHCTeMe MHHOrH HaM y)laslOCcb HaHTH HacTOALMe 
TIEPHUEIOAPHbIe aNMapaTbl, YAHBHTeIbHO OIM3KHe MO CTPOCHHIO K TaKOBBIM 
y JPyrux MO3BOHOUHbIX %KHBOTHDIX. 

TlepuuenomapHble ammapaTbl Ha KHMWICYHBIX BereTaTHBHbIX HeCBPpOHAX MHHO- 
TH MMeloT BUA ccbepHuecKHx OOpa30BaHHH pa3JIMYHOH BeIMYHHbI. OHM sexKAaT 
NOX Kancyou HeBpOHa, TeCHO NpHwierad, a HHOra HM PMiyOOKO BaBascb B TeNO 
Hespoua. [Ip 31eKTHBHOM UMMperHalWH B HUX XOPOMIO pasvIM4aIOTCA HeMpo- 
(bHOPHIAAPHbIA HM Ma3MaTHYeCKHA KOMMOHEHTHI (Tak HasbiIBaemoe NepHduoput- 
JispHoe BeujecTBo) (puc. 1 u 2). Heliponmasma co Bcex CTOpOH OKpyrKaeT HeH- 
popuOpuApHbI amnapat, ABIAIOUMHCA Kak Obl CKeeTOM MepHleiiorApa, 
WM TaKHM OOpa30M CJIyxKUT ero BHeIHeH rpanuled. Ona, M0-BHMMOMy, H OMH- 
CbIBalaCb B KaYeCTBe CKJICHBAaIOWerO Ue€MeCHTHOTO BeluleCTBa B CHHalTHYeCKUX 
cTpyktTypax (Pamou-u-Kaxab uM Ap.). B Helponma3Me NepHUeuOJIAPHbIX all- 
MapaToOB MHOra HaGmOLaoTCA apreHTopusbHble rpaHysibl (puc. 2 u 3). Ha He- 
KOTOPbIX HawiMx mpemapatax (pyc. 1) c ocoOeHHOH YeTKOCTbIO BHAHO, 4TO HH 
Heliponma3mMa MepulleOApa, HH, TeM Ooee, HeMpoHOpHIJIbI Cro He CIMBaIOT- 
CA C TeNOM HepBHOM KJeTKH, a YTO 3eCb, B MeCTe CHHalica, HMeeTCA JIMIUb 
COMPUKOCHOBEHNe TepHpHOPHWIAPHOPO TMasMaTHYCCKOTO BeUkecTBa MepHIkeNl- 
JNOMAPHOrO anmmapata Cc MpoTomMasMOH HeBpOHa. 

TepunenmoapHple anmapaTbl, pacmOJIOxwKeHHbIe Ha OJHOM H TOM 2K€ KHINICU- 
HOM H€BPOHE MHHOFH, MOryT ObITb pas/MYHbI KaK MO BEMYHHE, TaK H 10 PopMe 
(puc. 3). Uncso ux TakxKe MOET ObITb PasHbIM: HaM MIPHXOMMIOCb HaOw0aTb 
CJIMHMUHbIe HM MHOXKECTBCHHBIC MePHICMOAPbI — 10 TPH-NATb Ha OJHOH 
HepBHOH KeTKe (puc. 2 u 3). MbI CMOrIH YCTaHOBHTb, YTO ONMCAHHbIe MCpHIfed- 
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JHOSAPHbIe annmapaTbl MOryT ObITb OOpa30BaHbI Kak AKCOHAMH MECCTHBIX %K 
KHUICUHLIX HeBPOHOB, TaK HM HePBHbIMH BOJIOKHaMM WeHTPaJIbHOrO MPOHCXOxK- 
J\eHHA. | 

Takum O6pa30M, Ha OCHOBaHHH CBOHX HaOJIOAeHHH MbI MOXKEM CKa3aTb, TO 
B KHUIe€YHOH HeEpBHOH CHCTeMe MHHOrH CHHaMTMYeCKHe CBA3H MexK]Y HeBpoHa- 
MH MOCTpOeHbI NO THNY CBOOOHOrTO HepBHOTO OKOHYAaHHA. Bce 9TO NO3BOUIAeTI 
YTBep2KaTb, YTO OCHOBHBIe MOMOXKCHHA HEBPOHHOM TEOPHU OCTAaIOTCA BePHbIMH | 


H WIA BereTaTHBHOH HepBHOH CHCTeMbI KPYIvIOPOTHIX. 


MuctrutyT dusvonoruu um. VM. II. Tlapnopa Tloctymusio0 
Akajemuu Hayk CCCP 20 VIII 1958 


UMTHPOBAHHAA JIATEPATYPA 


‘J. Boeke, Problems of Nervous Anatomy, London, 1940. 
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Puc. 1. Kutmeunuk munorn. Ilepuuermonspupili annmapat Ha Tele HepBHOli KeTKH. OrueTHBO 
BHAHO OTCYTCTBHe KOHTMHYyHTeTa MexKAy HeliporsasMol NepHlemOIApa uM TeMOM HeBpoHa. 
BuabutopcKnit — Tpoc. Muxpotboto. Peiixepr. O06. umm. 100, ox. 10X 


Puce. 2. Taurautt u3 HeppHoro cmvieTeHHaA KUMWeUHHKAa MHHOrH. llepHleruOIApHble alnaparbl 
Ha Tele TaHrIHO3HON KeTKH. B Heliponma3Me NepHuenuOTApa, PaCMONOAKeHHOPO CiipaBa, BUNA 
aprenTouibHas 3epHuctoctb. ButbwoscKkult — lpoc. Muxpodoro. O6. umm. 100, ox. 10x 


Puce. 3. Kuureuuuk munorn. MuorkecTBeHHble CHHalTHYeCKHe OKOHYAHHA Ha OAHHOUHOM HeB- 
pone. Bubutoscknit —Ipoc. Muxpodoro. Pelixept. O6. umm. 100, ox. 15x 


JAH, vr. 123, 6, Munoxun 


Joxrnanns Akanqemun Hayr CCCP 
1958. Tom 123, Ni 6 


PHSHOJIOLH A 


JI. A. KAJIYEB 


HHTEHCHBHOCTb OBMEHA ®OCOOPA B YI JIEBOAHONM 
MW JIMAMMAHO-BEJIKOBOM ®PAKUMAX B COCTOAHWM HCTEPHO3HCA 


(ITpedcmaseaeno axademuxom K. M. Botxoeeim 27 VIII 1958) 


PaspaOorKa BOMpocoB, BbITeKalOIMX M3 ABAeCHHA ucTepHosuca (ocoboro 
OCTOAHMA OpraHH3Ma [IPH MOBbIMeHHOM BO3OyAHMOCTH HePBHbIX IeHTpoB), 
mucaHHoro H. E. Baegexcxum (3), mpuBema kK LeTaIbHOMY HCC1eqOBaHHI0, C OJ- 
loli CTOPOHBI, (paKTOPOB, CMOcO6cTBYyIOWIMX Pa3BUTHIO 9TOTO (beHoMmeHa, Cc Apy- 
OHM — kK TCM NaTOJOPHyYeCKMM PeaKIMAM, KOTOPbI€ BO3HHKAIOT B pe3yJIbTaTe 
icrepHosuca B BUCWepabHoH cdepe. [Ipu 9ToM Obwia OOHapy2xeHa (ba3HOCTb 
TaHOBJICHHA MCTepHO3HCa HM COOTBeETCTBCHHO pa3JIHUHble (OpMbI HM cTeneHH 
MCILepaJIbHbIX MH COMATHYeCKHX HapyiueHut (*). 

Oco6blli HHTepec MpelcTaBIAIOT H3MEHEHHA Pa3sHOOOpa3sHbIX CTOPOH MeTa- 
olusMa. Jloka3aH XapakTep HapylleHusad caxapHO KPMBOH C ABJeHHeM rurep- 
JIMKEMMM MW yrHeTeHHe JeHCTBHA HHCYJIMHa B ONpeeeHHOHK (base ucTepHosuca 
*). Bpvi0 MOKa3aHO H3BpalleHHe TEUCHHA OTCJIbHbIX KOMMOHEHTOB YIvIeBOAHOrO 
OMeHa (rvluKOreH, Caxap, MO¥eBaA KHCIOTa) pH pa3sqpaxkKeHHH BHYTPeHHUX 
praHop (°, °). MccneqoBpaHHve HeKOTOPbIX XHMMYCCKHX BeULeCTB B pa3BHTHH 
cTepHo3suca OOHapyxXHJIO pa3IMYHyIO HX pOJlb. Tak, HalpHmep, mMopduH, 
WOpadrHApaT CnOcoGHbI CHATb UcTepHosuc (*); OHOMOPHYeCKH AKTHBHbIE BelLe- 
TBA — allCTHIXOIMH HU alpeHasMH —B YCJIOBHAX JlCKOPTHKAIMH  KOIIeCK 
[POABJIAIOT IIPOTHBOMOMO*KHOe WeHCTBHe: NepBbIM yrHeTaeT, BTOPOH, HalporTus, 
_pesKOH cTemeHu cioco6cTByeT ero pa3BuTuto (7, *). 

B wacrosuel pa6ore, ucnomb30BaB MO mpesmowKenuio 9. HI. Atpanerban- 
(a, METOMUKY palMOaKkTHBHbIX H30TONOB, MbI H3y4aJIM BJIMAHHE HCTePHOSHCa Ha 
(HTCHCHBHOCTb HeKOTOPbIX BHOB OOMeHa B Pa3JIMYHbIX BHYTPCHHHX OpraHax. 
\NBITHI ObIIH MpOBeAeHBI Ha JIATYUIKaX HW KOWKaX. B KaxkOM OMbITe y4aCTBOBa- 
IO OMHOBPeCMEHHO J[Ba %KMBOTHbIX — MOABepraemMoe HCTEPHOSHCY HM KOHTPOJIbHOE. 
3cero ObIIO MpoBenzeHo 20 onpiros. [lepeq Hayamom UCcceAOBAHHA y JIATYUeK 
[POHSBOAMAaCb SKCTUPMAUNA OOMbWINX NOMYWIAapH TOMOBHOTO MOsra, a KOLIKAaM 
BOWWICA BHYTpHOpouMHHO menToTat (75 mr Ha I kr Beca XKMBOTHOYO). 
“MeLyeT OTMETHTH, UTO MeHTOTAMOBbIli HAPKOS BeCbMa yAOOCH NA UCC eMOBaHHA 
icrepHosuca, Tak KaK OH OGecieyMBaeT MpPOAOMKUTeIbHOe HW YCTOHYHBOC 
(eHCTBHe. 

CocrosHHe HcTepHo3nca BbIsbIBaOCb 110 MeToguKe H. E. BBejeHcKoro, OMH 
3 MaJIOGeplOBLIX HEPBOB MOJBeprasicA TETAHU3ZHPYIOWEMY BOSACHCTBHIO HHLYK- 
(MOHHOPO TOKa, a APYrOli HEPB CJY2KHJI HAAUKATOPOM BO3OyAMMOCTH WeHTpaJb- 
(Of HePBHOL CHCTeMbI. DipipeKTOPOM CiLyxHIM OO€ NOMYCYXOAKMBHBIC MbILUIb! 
alHux KOHeuHOcTei. [loKa3saTeeM HHTCHCHBHOCTH OOMeHa cpoccopa B JIMMHHO- 
eJIKOBOIi H YrleBOLHOM (PpakUMAX CARMA OTHOCHTEIbHAA YACMbHAA AaKTHBHOCTH 
oc*opa (OTHOMIeHHe YeJIbHOH aKTHBHOCTH (poccpopa H aKTHBHOCTH HeopraHH- 
eckoro docdopa). JJ sToro AO Hayasia OLbITa OOOMM %KHBOTHEIM (MOOMbITHO- 
[y H KOHTPOJIbHOMY) BBOAMIOCh BHYTPHOPIOLMHHO, B 3ABHCHMOCTH OTBCCa KUBOT- 
Oro, ONpeseneHHOe KOMMUeCTBO HeOpraHHyecKoro paWOakTHBHOTO ae 
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(or 5 no 20 »Cu wa 100 r Beca). HocuTenem Heoprannueckoro padHOakTHBH if 
tboccbopa caryxxua pacrBop KH,P”O,. Buauane y OHOrO U3 MOAOMbITHDIX UBC iy 
HbIX BbISbIBAICA HCTEPHO3HC H 3TO COCTOAHHE NOAMepxKUBaOCh HECKObKO © Y 
COB, 3aTeM 06a 2%KHBOTHBIX OMHOBPeMeCHHO YMePIIBAAIMCh (JIATYWIKH NOCpeACTBS 
pa3spYIMeHHA WeHTpaIbHOH HepBHOM CHCTeMbI, a KOUIKH — BBeeHHeM aspuy! 
B glerkue). Tlepeq B3ATHemM MpoGbI pasvIMYHbIX OPraHOB (MeYeHH, MbILUIbI, CeEME 

HHKOB) MOcpesqcTBOM MepPy3sHuy qi ¥ 


| mph 3HOJIOTHUCCKUM pacTBOpOM BCE! 
S$ eT ? OpraHH3Ma KPOBb MOJHOCTHIO yi}! 
Saab jiamacb u3 Hux. J] mHTeTbHOCH 
7 | neppy3Hu Oba OMMHakOBOl DIpi 
be aly OOOUX XKHBOTHbIX.I[leppy3Hpyemyy! 
Sa | | pacTBop sBcerya WMel HH3KYp 
: [ mn Temnepatypy (1 —2°). Bsarepi 
8 4 MpOObl cpasy x*Ke 3amMopaxkuBasHcy 
Sh B 2KHIKOM a30Te WIM KHCIOpOL, 

5 SKcTpakWus  KHCMOTOpAacTB¢! 
SS pumoi dpakuun coBepuiamac 


fb 9 9 by oh 8 FB vac, ocpencTBom: » 10 %-h TpuKITE 


‘ yYKCYCHOH KHCIOTHI. OcayoK oy 
Puc. 1. SatitpHxopaHHbld yuacTOoK — HaMBbIcllee 
Wayeuve MOPOroB HW MPOsOJKUTeEMbHOCTh  UCTe- cpopcogepxKamux OetKOB u och 
puosuca. CTpeika /— Hayano Teranu3auuu, JIHMMQOB MHOrOoKpaTHO (10—I1 pa; 
cTpemKa 2 — MOMeHT BBeeHHA pakMOaKTHBHOrO MpOMbIBaJICA 5% TPUXJIOPYKC 
hocthopa HoH KucsoTOH. J[Ba TpoMbIBaHHly 
Weasucb Cc MpvOaBsieHveM HOCHTEy 
Jia (KH,P34O,4) c Tem, 4TO6bI a6copO6upoBaTb MU yCTpaHHTb pacTBOPHMBbIH B KE 
core HeopraHuyeckHli pakuoaKTHBHbIH cbocdbop. OcamKteHue HeopraHHyecKkorp 
(pocopa mpousBoynocb no JlenopH wu C MarHe3svaJIbHOH cMecbiO. Oprak 
yeckHH docdop docidoumnugoB HW OeNKOB CxKHTaJICd C KOHILEHTPHPOBaHHe 
a3sOTHOH HM CepHOM KuCJIoTamMH. Takum OOpa30m, coccbop Bcex dpaKkuHNk any 


Werarerie 7 


OrTHocHTeIbHadt yebHad aKTHBHOCTb (bocdopa 
B OTJCJIbHbIX (PPaKUMAX Pa3SHbIX OPraHOB JIArYUIKH 


KoOHTpOsIbHOe *HBOT- TlogonpitHoe 
Hoe >KHBOTHOe 


OpraHbl |@ochonunu-| KucaoTo- |*oc@onunu-| KuCROTO- 
NOB H Oes- | pacTBOpU- |10B H Geu- pacTBo- 
KOB Mbiii KOB PHMbIH 


Mobilit ORO21SelmOR ss 0,0046 OFSos 
Tlevenb OWA, ||. OAs 0, 0090 0,578 
Cemeu- 

HHKH 0,0026 0,364 0,00019! 0,384 


MpoObl MpeBpaujayica B HeopranMyueckyto (opmy uM saTem pacrBopsvica B HCI! 
OOusee KOMMYECTBO toctopa oMmpesensm0cb c MOMOLLbIO (bOTO9/1eKTPHyeCKOr4 
KONOpuMeTpa MeToyom MucKe u CyOOapoy. AkTuBHocTb docibopa pane 
(ppaklMH Onpeweianacb Ha cyeTHOH ycraHoBKe B-1. | 

O6pa6orka MaTepHasOB BCeX OMbITOBR Ha JAryuIKax OOHapyxua OMHal 
KOBbIC MOKa3aTeM OTHOCHTCbHOH ye/IbHOH AKTHBHOCTH (boc*opa B OTCbHbLY 
(bpaxuuax ucceqyemblx opraHoB. XapakTep pasBuTua ucTepHosuca mMoKasaki 
Ha puc. 1. PesyabraTb! OAHOTO M3 THMMUHbIX ONBITOB MpelcraBeHbl B TAG. I} 

Kak BHAHO 43 Tau. 1, OTHOCHTeNBHad yenbHad aKTHBHOCT cbocdopa 
B JMMUHO-OCIKOBOH (bpakWHV MBI, MeYeHH H CeMeHHUKOB Tipu ucTepnosHcé 
MCHbINe, UCM Y KOHTPOJIbHbIX 2KHBOTHDIX. | 

OTHOCHTeIbHAaA yesIbHaA aKTUBHOCTh (pocdopa KHCJIOTOPacTBOPHMOL (ppak: 
HH, KOTOpax COCTOUT U3 octopcosepxallUX NPOMeKYTOUHEIX IPOLYKTOB yres 
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BOWHOrO OOMeHa, a Tak2Ke aleHOsuUTpuocopHoli 1 KpeaTHHpocopHow KHCJOT 
MBI pI, MeueHH WH C€MCHHHKOB IIpH UCTepHosHce Gombe, YeEM Y KOHTPOMbHbIX 
PKUBOTHBIX™. Hla pvc. 2 9TH B3aMMOOTHOMIeHUT MexKLY OTHOCHTeNBHO veMb- 
HOH aKTHBHOCTbIO (poctopa B HccAeLyeMBIx 
PpakUuaAx OpraHOB MOMOMbITHOrTO MH KOHTPOWb- a 

MOYO 2KUBOTHBIX BbIPaKeHbl rpapuyuecku. 

_ osyuenupie daxtsI roBopsT O Tom, yTo mpu 
MCTePHOSHCe HMeeT MECTO NOBbIINeCHHe CKOpOCTH 
i OmeHa (pocsopcoxepxKallMx KUCOT mpoMexy- 
TOUHBIX MPOAYKTOB yrueBoxHOrO OOMeHa H CBA- 
3aHHOro C HUM OOMeHa aleHOsHHTpudocopHoH 4 
Kpeatunocop ror KucIOT. [IpuBsekaer BHUMa- 
Hue TO OOCTOATEILCTBO, YTO CKOPOCTh OOMeHa 
tboctbopa B JIMMHQHO-OeIKOBOH dbpakIMu, Hampo- 
THB, CHM >KeHa. 

Mcxoya “3 JaHHblx, NO yYeHHBIX B Ia6oparTo- 
puu 9. I.Avpanerpanita 4 yKasbiBalouyux Ha CTH- 
MYJIMPYIOWLyiIo POb alpeHaMHa B Pa3sBUTHH Uc- 
‘TepHoO3Hca HW Ha TOT (pakT, YTO B 3TOM COCTOAHHU 
NOBbIMMAeTCA YIICBOQHbIN OOMEH, MBI MIpOBeJIH py 
rOH BapHaHT HallIMx OMbITOB Ha KoKax. Aype- 
HaJIHH B ose | ma 1 % »pacTBopa BBO_MICHA MOD- 
KOXKHO WIM BHYTPHBCHHO JO Havasia TeTaHH3a- 
yuu. B 9THX OMbITax ABICHHE HCTepHOsHca pa3- 


Puc. 2. YyenbHadt aKTHBHOCTb 


BHBaJIOCb OUCHb ObICTPO MO CpaBHeHH1o C OMbITa- 
MH, rye ucTepHosuc pa3sBuBaIcA Oe3 mpexBapu- 
TCJIbHOrO BBeJCHHA B OpraHH3M %KMBOTHOTO 
ajpeHaJIHHa. 

Kak BUHO 43 TaO. 2, OTHOCHTeI BHAA YC b- 


cbocopa y XHMBOTHBIX: mogBepr- 

uleroca ucTepHo3sucy (A, a) u 

KOHTpOJIbHoro (6, 6). 1—neueub, 

2 — MbIIMNUbI, 3 — CeMeHHHKH. 

A, B — munuguo-Genkospie ibpak- 

WMH; a, 6 — KHCOTOpacTBOpuMETe 
(pakyun 


‘Had aKTHBHOCTb (ocdopa B JHMM HO-OeKOBON 
@pakWuu MpH UcTepHo3sHce 3HaUHTeJIbHO HHKeE, 
yeM B KOHTpOJie. Takim O0pa30M, 9TH JaHHbl€ YKa3bIBaloT, YTO Kak y TeIWIO- 
KPOBHbIX, Tak H Y XOJIOMHOKPOBHbIX 2KMBOTHDIX, HaXOJALMXCA B COCTOAHHH 
ucTepHosuca, CKOpOcTb OOMeHa (pocopa B: 
JIMMUHO-6eKOBOH (ppakUHH MOH KaeTCs. 
B 93THX ONbITaX OTHOCHTeIbHaA YyeIbHas 
AKTMBHOCTb (cpocdopa B yrvieBOXHOH (ppak- 
UHH He Onpedeatach, Tak Kak IpOjOu- 
XKUT@IbHOCTh ONbITa Oba WIA ITHX Ope- 
Je@NeHHH CIMMIKOM OObUas. 


LAG somite 2 


‘OTHOCHTeIbHad yfeJIbHadt aKTHBHOCTb 
pocopa tbochosmMmHAOB H OeKOB MBILI- 
bl H WeueHH y KOUlex |! 


KoutpoupHoe | IloqonbitHoe 


Opraubl 2KUBOTHOe 2KHBOTHOe Ha ocHoBaHuu NPHBECCHHBIX (pakTOB 
MOKHO CilesaTb CJeCLYIOWHe BbIBOIEI. 
1. B cocrosHHH upe3MepHO BbICOKO 
Aan 0, 120 00299 CTeMeHH BOSOYIUMOCTH HePpBHbIX WeCHTPOB 
Tleyenp 0,124 0 ,0870 (ucTepHosHca) JIATYIUeK: 


a) MOBblaerca OOMeH coccpopa B KUC- 
JLOTOPacTBOpUMON (ppakUHU B MBIUMaXx, NeveHH WH CCMCHHHKAaX, 
6) o6meH soccopa B pakWMH JHNMLOB MU OeKOB B 9THX wXe OPraHax CHH- 
*KaeTca. 
2. Tipu ucrepvosuce, ObicTpO pasBUBINeMCcsa Y KOLICK B PesyJIbTAaTe BBCCHHA 
ajlpeHasMHa, TAaK%Ke Pe3KO CHHKAaeTCA CKOPOCTb o6meHa cpocdopa B cpocounmH- 
max HW 6enkax. B CBA3H C 9THM MOXKHO MpeMNONOKUTb, YTO apeHaIMH ABIACTCH 


* PagHulla B CKOPOCTH BKUONeHHA (pocopa B TakHe CpaBHHTeJbHO MHTCHCHBHO oOHOBIAe- 
MbIe BelecTBa, KaK MpOMexKyTOUHbIe MPOAyKTbI yrseBoqHOro OOMeHA, ajleHOSUHTpudocop Hav 
M KpeaTHHpocopHad KUCOTEI, MOrIa ObITb OOHapyKeHa B CTOMb MPOMOJMKUTEMbHBIX OTIbITAX 
(8 u Gomee uacop) MO CieLyIOWUM OOCTOATEMbCTBAM: OFBbITbI MPOBOMMANCh Ha XONOAHOKPOBHBIX B 
yCOBHAX CIAUKH, IPH KOTOPO! OOMeH BelilecTB IpoTeKaeT CO 3HAUHTeIbHO MeCHbINeH CKOPOCTHIO, 


yeM, Y TeIJIOKPOBHBIX. 


OXHHM U3 TeX 3BeHbeB He 


PBHO-TYMOpaJIbHOH peryJIAWMU, KOTOpBIe yuacrBy 
B H3Me€HCHHH OOmeHa Berl 


€CTB 2KMBOTHOTO B COCTOAHHU MCTEPHOsHuca. 


Jla6opatopua uHTepowentuBHErx YCJIOBHBIX pedbiekcos 
Mucrutyta dbusuonorun um. V1. TI. Ilapnosa 
Akajlemuu wayK CCCP 


Tloctynuso 
27 VII 1958 
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dokusange Akaygemun nayx CCCP 
1958. Tom 123, Ne 6 


PHSHOJOTH A 


r. Bb. TBEPCKOH 


CEKPEUMA MOJIOKA Y KO3 NOCJIE NOJIHOM MEPEPE3KH 
CNWMHHOrO MO3SrA . 


(1Tpedcmaszexo axademuxom K. M. Betxoeoim 25 VIII 1958) 


TopMOHbI alleHOrMmodusa urpaloT BaxKHYIO PO/Ib B CTHMYJIAIIMH CeKpeqHH 
Mom0Ka. [HMOpH39KTOMHA BbI3bIBAeT TIPeKpallleHHe JaKTallMH B OMKalilHe 
AHH Nocie OnepaluuH, HECMOTPA Ha BBeeHHe TOPMOHAa HEBpOrHnou3a OKCHTO- 
(IMHa, BbISbIBalolWero MOMOKOOTAaYy (1). ECM BaxkKHaH pOsIb TOPMOHOB ajeHo- 
rumopu3a B NOMeprxKaHHU CekpeTOpHOrO Mpowecca HE BbI3bIBAeT COMHEHHH, TO 
MYTH peryJIAWHH TOpMOHOOOpasoBaTebHOH eATeIbHOCTH. aeHorunocusa, 
CTHMYJIMPYytouleH CeKPelWHIO MOJIOKa, OCTAaIOTCA elle BO MHOTOM HeACHbIMH. 

Cpequ Oombuioro kpyra MpoOeM, BOSHUKaIOWNX 30eCb Mepemq ucceqoBare- 
JIM, OAHO H3 WeCHTPaJIbHbIxX MECT 3aHUMAEeT BOMPOC O pou acbtepeuTHOH AMMyJIb- 
| CallMH C MOJIOUHON *Kee3bl B PeryJAWMH MpOAyKUMH rOpMOHOB aeHorunodusa, 
NOWAepxKUBalollux CeKpellwiIo MOOKa. K HacTOAUeMy BpeMeHH MOyYeHbI OT- 
Jes bHbIC (aKTbI, KOTOPbIe MOZBOAIOT MpeANONarath, 4TO ad:epeHTHble HMMyuIb- 
| CbI C MOJOUHOK 2KeJIe3bI HMCIOT ONpeeeHHOe 3HAYeHHe B PeryJAWHH LeATeb- 
HOCTH aeHOrunodpu3a, CTHMYJIMpyrouleH MOOKOOOpasoBaHHe (? °). 

OnHako adbtepeHTHad UMMYJIbCalHA C MOJIOUHOH 2Kee3bI HE ABJIACTCA CHH- 
 CTBCHHbIM HCTOUHHKOM CTHMYJIAUMH MpOAYKUAH TOpMOHOB aenorunopu3sa, noz- 
Je@p2KHBaloulux CeKpellMio MOOKa. B page MCCeOBaHHH OblIO MOKa3aHO, 4TO 
MOJIOKOOOpa30BaHHe MPOHCXOAHT HW B OTCYTCTBHE adPepeHTHbIX BJIMAHHH C MO- 
JOYHOH wKemesbI (° 8). DTHM UCCTeAOBAHHAM He MpoTHBOpeyaT anHble MHrevb- 
6pexta (°), KOTOpHIM HaGs10Nal TOMOAHY!O CMEPTb KPbICAT, COCABLUMX MOJIOUHbIC 
*KENE3bI, PACMOMORKECHHbIE HH2KE MECTa Mepepe3KH CIMHHOrO MoOsra. J[e0 B TOM, 
| 4TO IPH NOHO Mepepeske CNHHHOFO MOsra MPOMCXOAMT MepepbiB adpepeHTHbIXx 
| HEpPBHBIX MyTeii, MO KOTOpbIM OcyIeCTBIAeTCA pepleKc MONOKOOTZa4yH (1°), 
_B OTCYTCTBHE KOTOPOrO KpbICATa HE MOryT MOJIy4aTb MOJOKO OT JIAKTHPYIOUHNx 
matepeii (14, 12). JIuub B paOore Llaxaesa (1°) BbiICKa3bIBaeTCH MHeHHE, YTO Ha- 
“qmune adibepeHTHo MMIMyIbCallHH C MOJOUHOH 2KeNe3bI ABJIAeTCA HEOOXOHMbIM 
-yCJIOBHeM MO epxKaHHA ceKpelHH MONOKa. B onbire Ha OAHOM KO3€ aBTOP Ha- 
610a WpekpaujeHve akTawHu K 20 WHIO NOcMe NOHO Mepepe3skH CNHHHOrO 
-mosra Ha yposHe Dxy. [IpexpamjeHue cekpelMH MOOKa Y 3TOH KO3bI HEb3A 
OOBACHHTb BbIMaqeHHem pedbsieKca MOJOKOOTIauH, TaK KaK Y TPeX APyrux KO3 
C UaCTHUHBIMH Mepepe3KaMH CIMHHOFO MOSra CekpelUWA COXpaHAaCb, HECMOTPA 
‘Ha TO, ¥TO pedieKC MOMOKOOTAAYH OTCYTCTBOBA MpH AOeCHHH OOOHX COCKOB. 

Tlockonbky JaHHbie Llaxaepa MpOTHBOpeyaT pesyJIbTaTaM Apyrux HCcTEeLO- 
BaHHi, MOCBALLCHHbIX aHaH3y POH adiepeHTHOH MMMyJIbCallHH C MOO4HOH 
*KEMe3bl B PeyMALHH MOMOKOOOPasOBaTEIbHOTO Mpolecca, H MOMYYeHbI B SKCITE- 
PHUMECHTE JIMUIb Ha OLHOH KO3€, HEOOXOJMMO ObIIO BHOBb BEPHYTbCA K STHM OMIbI- 
TaM H Ha OO/bIIeM YHCJIe 2KHBOTHbIX BbIACHHTb BJIMAHHE MOJHOH Nepepe3kH CIHH- 
HOrO MO3ra Ha CeKpellHio MOWIOKa. PelieHHio 3TOFO BOMpOCa H MOCBALLeHa HaCTOH- 
ulaa padora. a 

Onpit 6bit noctapnen Ha 6 Ko3ax cTraga Hayuuo-onprrHod cranuMa Mxctu- 
tyta (pu3vonoruu AKaemuu HayK CCCP B nmepnog c Mapta 0 ceHTa6pb 1957 r. 

B I Bapnwante onbira CMHHHOH MO3sr Ob MepepesaH y 3 KO3 TOTYac NOcTe 


Me€pBbIX POOB JO mepBoH OuKH. TakuM o06pa30M, 9THX XKHBOTHbIX JO MIOJIHOH : 
13 Aloxnansi AH CCCP, rv. 123, N 6 4137 
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nepepe3k CMMHHOrO MO3ra HHKOr la He NOWJIH. TOT BapHaHT OMbITa Obl MOCTAaB ; 
JI€H JWI TOPO, YTOObI MOMHOCTHIO HCKJIOUNTh BO3MOXKHOCTh MOMMeprxKaHHA CEKPC-)” 
IMM MOOKa ocle Mepepe3skH CMHHHOFO MO3ra 3a CCT YCJIOBHOPe(pJ EK TOP HBIX | K 
BINAHMI, CBAZAHHEIX c mpomexypo Moenus. Bo II BapwanrTe Onbira CNMHHOWA: 
MOsr Obl NepepesaH y 3 2%KMBOTHBIX B xOJle akTalHH, MIOMOOHO TOMY KaK 93TO} 

uMesIO MeCTO B ombiTe IlaxaeBa. Y Bcexy 


Ta6auna 1 *KHBOTHEIX CMMHHOM MOsr Obl Mepepe-) 

T. €. kKMepeqH OTH: 

O6sem ceKpeunH MonoKa 3a 4 mecsua 34H Ha y poBHe PEee pen : 

yakTauun (I BapwaHT ombita) BXOMKJCHHA B HeErO HaHOoee ee | c: 

a _rpix acppepeut unix Hepsos BbiMeHH ("*).17 
OnepupopaHuple KOSbI KOHTpOJIbHbIe KOSbI TlomHotTa mepepe3ku COUHHOrO mosra 


BCCX 2KHBOTHBIX Oblla MOATBepxKeHa 10+" 


Nikosut | yAOH, ur | Ni Kose | yaeh, cA NYIOMIMM CepHHHBIM TMCTOMOTHYeCKH 
aHamu30M mecTa mepepesku *. Tlocey 
256 219,3 104 246,7 “ OMl€pallMH KOSY YKNabIBAJIH B INOMbKY | 
150 21358 AT 215,4 rye OHa HaxOfWacb Ha MpOTAxKCHH 
88 205,9 48 \| 214,5  — gcero mepvoya ompira. | 
42 206 ,4 


[lonuaa mepepe3ka CMHHHOrO MO3raq, 
BbI3bIBAeT HapyileHHe pedekca Mowe?) 
Bepeguem 213,0 Bepequem 220,8 KOOTIauH MH 3aJepxKKY MOIOKA B aJIbBe? 

OAPHOM OTMeNe *Keresbl. XoOTA mpeKpai} 
ULCHHE ONOPOXKHEHHA aIbBEOMAPHOTO OTMea BbISbIBACT TOPMO%KEHHE MOMOKOOG) 
pasoBaTebHoro mporecca (14), Mbl He BBOLHIH X%HBOTHBIM MHTYHTpHH ** Wy 
M3rHaHHA MOJIOKa H3 aJIbBeOJ 2KeesbI,— C TEM, YTOObI, BO-MepBbIX, H30exKAT 
BO3MOMKHOFO BJIMAHHA MHTYHTpHHa Ha CeKPeTOPHbIli MpOlecc H, BO-BTOPbIX; 
TOUHO BOCNPOH3BeCTH ycOBHA ONbITa LlaxaeBa, KOTOPbIH Tak2Ke He BBOAM NHI 
TYHTpHH. OnopoxkKHeHhe BbIMeHH Ocyute- 
CTBIIANIOCb CELYIOULHM OOpasom. Buiau- Ta6auna, 2 
BaJlaCb WMCTepHasIbHaH MOPWHA MOJIOKa. CpemHecyTouHB you 3a fekay MakcH4)” 
3aTeM IIPOH3BOMMICA THLATeIbHbI Mac- MaJbHOrO MosoKooOpasoBaHuaA (A) HW m0) 


CaxK BbIMeHH, KOTOPbIii BHISbIBaI YacTHU- SCR, Bee) nexany onsita (B) 

HOe ONOPOKHEHHE aAJIbBeOAPHOFO OT- (lpapnert one 

jena, moce vero BbIqaHvBaiocbh H3rHaH- OnepHpOBaHHble KOS8bI KOHTPOMbHbIC KO3bI |’ 

HOC H3 aJIbBeOJI B WHCTePHY MOJIOKO. cpeqHecyTou- CpequecyTou- 

Bee KO3bI Ha MpoTsxKeHHu Bcero onpiTa = MOL BDH YA0H HF | gy |_BME yAOl I 

HaxOJMJIMCb Ha MOCTOAHHOM pallHouHe. eats] 4 Bry Pris: i. 6 
Pe3yJIbTaTb! H3YYCHHA CeKPelHH MO- 


wOKa mOcae MepepeskH CNHHHOFO MO3ra | 
(I BapuanT onbita) npezcTraBreHEIBTaG.r. | 150 | 2361 | 2157 | 47 | 2185 | 1698 \) 
u2. U3 Ta6n. | BUAHO, YTO OCObeM CeK- a. Hee ie PA Tat, oun 
peluwH MOTOKa 3a Bech nepHoy onbita— f i ‘ eet, 1918 
népppre 4 mec. JlakTaluv — y onepupo- : 
BaHHbIX 2KHMBOTHBIX CYI[€CTBCHHO He OT- 
AM4aeTCA OT OOb CMa MOMOKOCOpa3z0BaHUA =p cpen- cpen- : 
Y UHTaKTHbIX MePBOOKOTHHIX KO3. B Hem | 2421 | 1947 | Hem | 2086 | 1900 | 
Tal. 2 MpekcTaBNeHb! JaHHble, xapaKTe- 
PH3yrOUHe CpeAHECYTOUHbI yO ONepHPOBaHHbIX H KOHTPOJIbHbIX XKHBOTHBIX 
3a Mekay MakCHMaJIbHOrO MOWIOKOOOpas0BaHHA HM mMocmeqHio1o (12-10) WeKary 
onbita. Kak BHAHO, CpeqHHe BeIHUHHEI yOeB Y ONnepHPOBAHHBIX KMBOTHBIXH 
Kak 3a J\ekally MaKCHMaJIbHOrO MOJIOKOOOpa30BaHHA, Tak UH 3a MOCeHIOIO LeKa-4 
Ay OMbITa CyleCTBeHHO HE OTJIMYAIOTCA OT COOTBETCTBYIOWIUX BeMUHH y KOHT- 
POJIBHBIX XKHBOTHBIX. CpeqHaAA XKUPHOCTb MOJiOKa 3a 4 Mec. JaKTalMH y omepu- 
poBaHHbIx KO3 NoNo 150 u 256 Opa papHa 4,4% u y Kospt Ne 88 3,8%. 
St 6 aS a .- : ra 
_ .* ABrop mpuHocnt ray6okyio GnaroqapHocts E, Sl. Puauacxomy, okagapiliemy “cyitlectBen-. 
Hyl0 ‘MOMOUlb B OMeHKe PE3VIbTATOB THCTOMOFHYeCKOTO aHa/lu3a. ~ ite cae 
“** CyMMapHas BBITAKKa 18 “Saget qonM ranodbusa’ 1) > stuanqea | & Hl 
4138 ; ! a MOLEC MEMO T 0h " 


Pe3yJIbTaTbI HCCIe€LOBaHUA CeKPelHH MOOKa noce nepepe3kH CHHHHOrO 
MO3sra B xXOJe JlakTaluH (II BapuanT onira) mpesctaBeHb! B Tabn. 3 

V3 Ta61. 3 BUAHO, uTO cpeqHecyTOUHblii YAO 3a WeKayly MaKCHMaJIbHOrO MO- 
TOKOOOpasoBaHHA NOCe NOHOW Nepepe3skKH CNMHHOTO MO3sra JIMWb Ha 5,4— 
16,5% Obl HHDKE CpeAHecyTOUHOrO yOA 3a Wekaly ucxoqHoro nepvona. Uepes 
60—90 qHei nocne NoHo NepepesKH CIHHHOTO Mosra C6BeM CeK pellHH MOWIOKa 
eme cocTaBian 71—75,6% or ucxonHOro yposus. B 3To Bpema 2 KoOsbI 13 3 Ha- 
XOJMJIMCb Ha 6 M 7 Mec. akTalMH, T. €. B MepHOk ecTecTBeHHOTO CHWKeHHA 
MOJIOKOOOpa30BaHH a. 

PacCMOTPeHHbI€ JaHHbIe CBHJETENbCTBYIOT O TOM, YTO MOMHaA TMepepesKa 
CNMHHOrO MOsra y KO3 Ha ypoBHe Dx; He BbIsbIBaeT MpeKPallleHHA MOMOKOOOpa- 
30BaTeJIbHOrTO mporecca. Pesysbrarsl 
OMbITOB MO3BOJIAIOT 3aKJIIOUHTb, YTO Ie- Ta6auna 3 
JIOCTHOCTb BOCXOJAMLMX MyTel CNHHHOrO Cheniecy ne 

5 TOUHDIM yROH 3a feKay MaKcH- 

ce) H 
MO3ra HE ABIACTCA HEOOXOMMOH WIA — wansnoro MosloKoo6pasopania (A) H  TO- 
NOMMep2kaHHA BECbMa BbICOKOTO YPOBHA — cunegnioro peKagy onbita (B) B npomentax OT 
MOJIOKOOOpa3z0BaHH aA. cpefHecyTOUHOrO yOA 3a fekayy, Npegie- 

B uactosmeli pa6ore mpl He craBuiH —-CTBY!OuLyt0 onepantun (I] BapHanT onpita) 
Tepe, CoOOH 3aauH U3YYHTb CeKpellHto 


MOJOKa B YCJIOBHAX MAKCHM@JIbHO BO3-  —s_«w Tlexana Tlexana 

MOXKHOFO BbIKJIIOUCHHA acbepeHTHbIx me Aap PRO Ge B bah 
3 onepauHn onepalHu 

MMITYJIbCOB C MOJIOUHOH 2xKee3bI. Becb- 

Ma BepOATHO, YTO OTIbHbIe adptpepeHrT- 

HbI€ BOJIOKHAa, HHHEPBHPYIOUIHe MOVJIOU- 25 | 84,8 3-0 75,6 6-51 

HYIO 2Kesle3y, BCTYNalOT B CNMHHOM MO3r 113 | 94,6 | 3-# 71,0 | 9-9 


Knepenu oT Dxj-ypoBHsa nepepesKH, mpe- 96 183,5 |) 2H | 71,41 bs 


JBapHTeJIbHONpOwAA U3BeCTHOE paccTosR- 
HHe B CCCTaBe CHMMaTHYeCKHX CTBONIOB. CekpelHA MOOKAa B YCJIOBHAX MaKCH- 
MaJIbHO BO3MO3KHOPO BHIKJIIOUeHHA adbtbepCHTHBIX HMITYJIbCOB C MOJIOUHOM 2KeNeSbI 
Oblla H3y4ueHa HaMH B Apyrou padore (§), rqe ObwiO NOKasaHO, YTO AeHepBalluA 
BCe€rO BbIMeHH (OGeHX MOJIOUHBIX 2%KeNe3), IPH YCMOBHH ONOPOKHCHHA AJIbBeOMAP- 
HOrO OTJ€la OT MOJIOKA, HE BbI3HIBAeT YMCHbINCHHA NPOAYKUMH MOOKAa HW MOJIOU- 
HOro *KHpa. 

Jlauuple, NOs yUYeHHbIe B yKa3aHHon pabore (8), a Take Pe3YJbTATHI OMbITOB, 


. H3JIOMKEHHBIC B HACTOALLCM cooélleHuH, He NO3BOJIHIOT OTPHUAaATb 3HaAYeCHHA acp- 


epeHTHBIX HMMYJILCOB C MOJIOUHOH KEME3bI B CIMMYJIAUNM MPOLYKUAM TOPMOHOB 
ajleHoruncdusa, NOAepxUBaIOllMX CEKPeMMIO MONOKA. OHAKO OHH, HECOMHEH- 
HO, CBHJCTEIbCTBYIOT O TOM, YTO HapsAy C TaKHMH BJIMAHHAMH CYILECTBYIOT 
HHBI€ MYTH peryiauMn tbyHKWMM afeHoruncdu3a, CTHMYJIUPYIOMeH MOCJOKCOO- 
pasopaune (°). TloqpoOupilt aHaiM3 OTHCCHTEIbHOM POH PasJIHUHbIX Me€XaHHs- 
MOB CTHMYJISIMH TOPMOHOOOpasOBaTeMbHON ACATEMbHCCTH aleHoruncdusa, Nop- 
lep2KHBaIOMeli CeKPeCLIMIO MONOKA OJ2KEH COCTABUTb 3afauy WasbHeHUIMX HC- 
ceqOBaHHh. 


Vuctutyt; pusvosoruu um. VU. I'e Hasnosa Toctynuao 
Axkajyemuu Hayk CCCP 20 VIII 1958 
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3BIBAIOMIMe %KeCTKOe PeHTTeHOBCKOe 
H3JIYYeHHe MOUULHbIX eee pas- 
DP AAOB meas ; ; 

A. I. CamoiioBn4 u J. iB Kopen6ant. 
Qhiexr Senaleh Ha 9KcuTOHaX Mor- 
Maisons ‘ 

A. ®. Cuyopos i fit sii ‘uenko. K 
BOMpOcy O HeCTalMOHAPHbIX MOCKHX 
TeuUCHHAX MOMMTPOMHOTO rasa c mps- 
MOJIMHEHHBIMA XapaKTepHcTHKaMH . . 

B. T. Xo3anuos. [lepezaua tenna MexK Ly 
HOPMaJIbHOH CPSpaTeR ICH cbasamu 
2KUKOTO redHA 

B. LleauHep. Tlucnepcuonnsie coorHoule- 
HHA [WIA PORKMCHHA T-Me3OHOB.. . 

B. Il. Tanatixo u JI. 9. Mapramanuk. 
O koppeasunoHHbIxX (cbyHKWMAX ps 
CHCTeMbI OJ,MHAKOBBIX ae ee 
yacTHI . . : 

K. A. Hayroapueix. K Bonpocy fe) noTo- 
KaX, BbISBaHHbIX 3BYKOM 5 


VIII. TEOPH3HKA 


A. ®. J\todrox. K rugpoqunamuueckomy 
nporHo3y OapHueckoro HM KHHeMaTH- 
yeckoro NosleH (KpaTKOCpOuHbI mpo- 
rHO3 Norojbl). ; ia ute. 

E. B. MackoscKas- @ecenKora. O. ue- 
KOTOPbIX OMNTHYeECKHX CBOHCTBaX aT- 
mMocdeppt JIuBHHcKOH MycTbIHH 

E. H. Banuosa. K sompocy o mporHo3e 
crjlaxKeHHbIX 3HaYeHHH MeTeOposorH- 
YeCKHX 93JIEMeHTOB Ha cpeqHeM ae 
aTMoctepbl : 

Pr. WH. Kpyraskosa. ‘Zapiicumoctb Mar- 
HHTHOM BOCIPHHMUNBOCTH COeH OT 
cojlep2KaHHA B HAX BOB... 

A. C. Typsus, B. HW. Tatrapcexuii u dl. P. 
Ilpanr. OkcnepuMeHTambHOe HccesoO- 
BaHWe CTaTHCTHUeCKHX XapaKTepHcCTHK 
MepllaHHaA HaseMHOTO HCTOUHHKa cBeTa 

E. B. Wsackoscxan-Pecenkosa. O pac- 
CeAHHH WM NOMApusallMH cBeTa B aT- 
Mocdepe B ycoBHaAX JluBulcKOH Ny- 
CTBIHH. . . os 

B. B. IyseiKnn. Kpyrusna paspunato- 
MMHXCA BOJIH Mp pasJIMYHbIX CKOPOCTAX 
BETPai ii- gee Ree Moe Seka amons 


IX. OKEAHOJIOlHA 


A. B. Tyces u ®. A. Mlacrepnax. He- 
KOTOpbIe 3aMeuaHHA O nee cpayHe 
aHTapKTHYeCKHX BOL . 

A. E. Kpucc, B. H. Bupiosora H A. H. 
Jledenepa. Mopdomoruyeckax xXapak- 
TepHcTuKa MUKpoOHOoro HaceJleHHA Mo- 
pel HM OKeaHoB 

A. M. Mypomues. Tnornocth BOI ‘na 
nopepxXHoctH Muqulickoro okeaHa 
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X. BHO®H38HKA 


E. WH. Kpnuescxas ul. B. Kanutonosa. 
Bausnve peHTreHOBCKHX JlyyeH Ha 
rHCTOaMHHONeKCHYECK 10 cnocoOHOCTb 
TKaHeH . tt Ay 

M. E. usnunep u A. 'B. Cokonpexas. 
Jlevictpve yJibTpa3spyKa Ha HeKOTO- 
pble GeKH H AMHHOKHCJIOTH! B 3aBHCH- 
MOCTH OT IIPHpOJbI Se 
rasde a ee atin eS 

O. H. Metposa. Pomp MecTHOrO Mw U- 
CTaHUMOHHOTO jelicTBHA OOuero peHT- 
reHopckoro OO yueHHA B MoBpexke- 
HHH AHUYHMKOB MbIleHw » . 2... - 


XI. TEXHHYECKAA ®H3HKA 


B AH. Bontaxc, b. T. Maayuenos u E. B. 
Cemenos. O koadduuHente morsome- 
HHA Y-myye Co 8 noynpoBojHH- 
KaXeoue . Messrs: olscs 

K. K. Conuuk. Temneparypuas 3QBHCH- 
MOCTb 3aMa3blpaHHA paspaya B ka- 
MEHHOM ECOL Gree. “eek ogee si a els pts 

B. JI. KysHeuos, A. H. Jlockytrop u 
C. H. Masaopa. K ponpocy 0 Haksiene 
MeTaIJIOB NpH pesaHHH CO CcMa3KOli 

A. H. @ropctern6epr. M3amepenne nos- 
HOFO CONPOTHBJIEHHA H YacTOTbI NpH 
NOMOWM cABoeHHOrO dasoBpawlaTena 

b. HW. Bontaxc vu B. HW. Coxonos. O Koad- 
cuunente normomenHa  (ocma6nennA 
HHTCHCHBHOCTH) OeTa-slyyeH B NMouy- 
TIPORORHI Kaan ©... Se Geane 2) Shain, 

B. A. Kasanues. Mccnenopanue K6- 
rpylinbl pexTreHOBCcKOrO cnekTpa Map- 
raHua B cMmapax cuctembl Mn — Ni 

A. K. Wesenes. O npnpoge tBepzoro 
pacTBopa 6Oopa B awbpa-%Kenese . . 

lr. WH. Enudanos, H. WM. Paarones u I. A. 
PeGunjep. Bauanve nopepXHOcTHO- 
AKTHBHBIX Cpe Ha MOBepXHOCTHBIit 
HakJlel MeTaJOB ars 

B. A. Kasanues. Vccnezonanne KBs- 
Nonoch! wu K-Kpas mornomenua Hu- 
Kea B MeTaJIe MpH Nepexoge yepes 
TOOKYVE KUOPHi a Romeawrette ees te . 

A. A. Mak. BpicokoremmeparypHbiti uM- 
IlyJIbCHBIM HCTOUHHK CBeTa. . 

M. Tl. Banioxos v A. A. Max. O Temne- 
paType KaHaja wuckKpoporo paspaya 


XII. DIIEKTPOTEXHHKA 


M.” A. Tappuaos, B. M. Octuany, B. H. 
Ponun u B. JI. Tumocees. Peanusaunsa 
CX€M JHCKPeTHbIX KOPPeKTOPOB. . . 


XIII. KPHCTAJJIOl‘PA®H A 


MW. M. Pymanosa u Tf. ®. Bosoguna. 
Kpuctaniuyueckant cTpykTypa HaTpo- 
xabuuta NaCu2(OH)[SO4]2-H20= 
= Na[SOa]2[Cu2, OHe H2O].. . . 

B. i: Munexoom u ff. E. TOMHOBCKHIi. 
MuxkpoctpyktTypa HalpsxKeHHi B JM- 
HHAX CKOJIbKeEHHA HW DMCIOKaLHH 


AIV. XHMHA 


A. A. Bananaun u M. JI. Xupexenp. 
Crpyktypa MoslekyJl H KHHeETHKa UX 
KaTaIHTHYeCcKOH TrHporenH3alun 
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B. H. Borocaosckuii, M. Tr. )Kypapaesa 
u T. MW. Yydapos. O soccTaHoBeHHu 
dbepputa HuKeA rpaduTom . . f 

I. K. bopecxos, A. HW. Top6yxros 4H 
O. JI. MacaHos. V30Ton Hubli. OOMeH B 
MOJIEKYJIAPHOM a30T€ Ha KeJe3HbIX 
KaTaM3aTOpax CHHTe3a AaMMHaKa. . 

®. M. Batnwteih u E. A. Linnos. 
KunerTnueckuit w30TOMHBIN sdceKT B 
peakuuax pelea ais aah 
CKHX AMHHOB . . 

JI. X. Bunorpay u Hoe " Bysepcon. 
Hurpo6ensabgerufbl B peakunu |e- 
qopmatcKkoro . . 

E. H. Kapayuosa, I UW. “Meiiranosa uv 
lr. Jj. Taapnepu. Cuutes 2-merus-1 
3-MeTHJI-1-THaHHJaHOB H pooliwrnai: 
qeua . . 

H. C. Ko3sos u HM. A. Lllyp. Karanuru- 
yecKH cHHTes 4-MeTHJI-2-cbeHHu-5,6- 
OeHsoxHHOMHa MM  2,4-2uceHH-5,6- 
G6eH3OXHHOMHHA WM HX MNPOW3BOLHbIX 

M. HO. Jlyxuna, C. B. 3otopa u Bb. A. 
KasaHcku. Bauanve npHposbl HOCcH- 
TeleH Ha HanpaByieHHe peaKUHH KaTa- 
JIMTHYUeCKOrO THAPHpoBaHHA yrvieBo- 
opoyop pxAya unKNoNponaHa... . 

E. C. Moxposckan u H. A. Llumanko. 
K rompocy 0 CHHTe3€ UHKJIONeHTH-H 
UWMKJIOreKCHJIZAMeWeEHHbIX Me3HTHJIe- 
HOB’. oct, i SSR 

A. H. Ponuoxos, Il. H. Wuropun, T. B. 
Tananaepa vw K. A. Kouenikos. Mxdpa- 
KpacHble CNeKTpbl JHTHIioprannue- 
CKHX COeJHHeEHHH. ket omguie daoan 
JIMTHEBAA CBA3b . 

H. X. AGpuKocos, A. M. Baccepman u 
JI. B. Nopeuxas. Vccnenopanne cu- 
ctemb! SnTe — GeTe.... 

A. A. Bepaun, [. Jl. Monosa n E. o. 
Mcaespa. O KOHJeHCaLMOHHOH TeOMe- 
PH3alHH WH HOBOM THNMe HeNpele/bHbIX 
NoHa@~upow (NoNMes@upakpHuarThl) . 

M. M. Bortsunuk u B. WH. Octocaapckan. 
@MepMeHTaTHBHBIN CHHTe3 ONTHNeECKH 
JeCATCMbHBIX MeNTHAOB W3 PIMKOMeBbIX 
asdupos D,L-amunokucoT . . 

K. ®. )Kurayu, M. 3. Ounkenpmtein, 
HW. M. Tumoxun u A. HM. Meannnna. 
Tlomyuenne wu uccmefopanne cusnKko- 
XHMHUeECKHX CBOKCTB (PpakuHh Kap6o- 
KCHMETHJILeJJIIONO3bI . 

B. JI. Moncees, HO. H. JIsnosa, B. N. 
Benenees, M. B. Metman u B. B. Eoe- 
BowcKHH. IlytH oOpasopaHHA nponu- 
meHa HW 3THIeHa oe KpeKHHTe H36yTH- 
jieHay oe 3 

E. M. Manos u K. A. Kouemxos. Peak- 
IMA MOMOHMpoBaHHA . . 

A. A. Tletpos, K. C. Munrasesa u B. C. 
Kynun. J[unobuble MoMeHTHI HM peak- 
UHOHHAA cMocoOHOCTh BHHHIAalWeTHe- 
HOBBIX yrvieBoxOpoyoBp. . . 

3. B. [yuxapepa u Ji. B. Papuna. 
Tlonyuenne u cpolicrpa coneli hben- 
a3HHHA (K BOTpocy O BsaHMOCBA3H 
Mek Jly XHMHYeCKHM CTPOeHveM ¥H cno- 
coOHOCTbIO o6pas0BaHHA shape 
payuKanoBp asora) . : : 

lr. HW. Camoxsasos, M. K. Waxora Hw 
H. A. Rpeospaxencrat Cuntes hi 
THHaw > Bole Key 5 eer : 
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A. B. A6nos wu H. M. Camycp. Kommuex- 
| CHbIC COEAHHEHHA TPeXBaleHTHOrO KO- 
} OabTa, cozep»kauime THOMONeBHHY . 
A. A. baGywkun, Jl. A. Ipudos u A. Il. 
Teapman. O xapaktepe cBa3sH Mexly 
WEHTPaIbHBIM ATOMOM H HeEKOTOPbIMH 
, HEHACbILeHHBIMH MOJIeKyIaMH B KOM- 
TWI€KCHbIX COCAHHEHHAX MWIaTHHb! ... 
A. Tl. Bannon, C. HW. Monuanosa, A. B. 
Tonunes, T. B. ®enopopa u B. A. 
Uitepx. Tpu sua kuHeTHYeCKHX KpH- 
BbIX BSaHMOZeHCTBHA MeTaHa HM Mpo- 
TlaHa C ABYOKHCbIO azoTa. . . 
H. 9. Peapman, M.O. Kopwyn, M. H. uy- 
MaueHKO H i. H. Jlapuna. Avnanus 
(TopoprannyecKHx coeqMHeHHi. OnHO- 
BpeMeHHOe MUKpoonpexetenue dropa 
M a30Ta B OpraHwueckHX COeMMHEHHAX 
K. ®. )Kuray, M. 3. ®unkeapuiteiin, 
WM. M. Tumoxun u A. WH. Maanuuua. 
Tlonyyenue npenapatop Kap6oKkcn- 
METHJILEIOO3bI JIA KPOBesameLlalo- 
MX | PacCrBOPOB sms . joie. é 
YW. A. Kasaprosckui, C. HW. Paiixmreiin 
u Ji. H. Boikopa. Mccnenopanue mexa- 
HH3Ma PeaKUMH CaMOMNPOH3BOsbHOTO 
pacnaga oso0HHya KanMaA c MpHMeue- 
HHeEM M@rHHTHOrO MeTOfa . ... : 
Bb. M. Myxataop u ®. B. Tytopcxas. 
Bopoprauuueckue coemnHenua. Ar- 
JIMJIbHbIeE MPOH3BOAHbIe Oopa . 
Ji. B. Pannuua, 3. B. Nywkapesa ui 3. 10. 
Koxouwxo. O ctTpyktype, cBolictBax 
BH cnoco6HOcTH K JHccOuMalHH Ha CBO- 
6OAHbIe PpalvKasbl HEKOTOPbIX MpoHus- 
BOMHBIX rHzpasuHa. K pompocy oO B3a- 
HMOCBAGH MEK] y XHMHMYeCKHM cTpoe- 
HHeM H CMoOcoOHOCTbIO K OOpa3s0BaHHIO 
| cBOOOJHBIX payuKaoB asoTa.... . 
JI. H. Qccex. Tlonyyenne pa3Ho3ame- 
DI€HHBIX TPHAUMJOTPHAaMHHOB  UeTHI- 
PexBayleHTHOH MaTHHbI. .....- . 
A. B. Aésop u T. H. Masurosckni. 
_Crpcerxve mpodykTop nmpHcoenMHenna 
apoMaTMuecKHX AMHHOB K TaJlOreHH- 
aM uwHKa .... 
. B.. AOpamosa, H. HM. ‘Werepyuna H 
K. A. Kovewxkos. VeccselopaHuaA B 
o6acTH pazvauwHOHHOK XHMHH MeTalI- 
| gloopraHMueckuHx coezyHHeHHH. Tamma- 
_ walyueHHa B peakUMH MexKy Metas- 
| AMYeECKHM OJOBOM HM TaylOHAHbIMH all- 
_ KHIaMH 
B. A. Jlonronsock, E. H. " Kponauesa 1 H 
 K. B. Heapcon. Luc-rpanc-n30mepusa- 
| WHA wHaTypambHorO kKayyykKa Nox 
 ‘BIIMSAHHeEM aJIKOMHHHMOpraHHyecKHx 
coeHHeHHH Hu ag iad alee TH- 
TaHa . . 4. WORD ARTE LOS. 
K. B. 3a6openko, “Y. B. Kosocos x 
B. B. ®omun. Onpezesenne coctapa 
M KOHCTAaHT yCTOHYHBOCTH XJOPHAHbIX 
KOMIJI@KCOB CBHHIWa H3  OMbITOB 
MO pacnpezeieHHio pasHoakTHBHOTO 


H30TONa MexKy oOcaqKOM H_ pac- 
REODON MOSS ok. ALAR 5. SG 
B. WH. Heanos, Bb. A. 3axapos, T. A. 


Kppiopa u H. Lf. Boronopa. Xumuue- 
CKHM MeTO TOMOreHH3allHH Le IOJIO- 
3bI 10 MOJIeKYJIAPHOMY Becy . 

Fr. H. Maaprosa, E. Tl. Muxees, pA: ap 
KneOanckui uv. H. I]. @®naHmMonosa. 
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KatamuTnyeckoe B3aMMoselicrBHe aul- 
KHJIQUXJOPCHaHOB C rajlov“Asamenleu- 
HbIMM OeH30O/a . . 

WM. B. Mauesny, A. B.  Tonunes 1 H B. ‘9. 
Ulrepx. Bsaumogeiictaue aikybHbIx 
PayukasloB C ABYOKHCbIO as0Ta. .. . 

3. B. Nymkapesa u H. UM. Jlatow. Jua- 
WHIT pOH3BOHbIe (eHHTHApasuna, 
K Bonpocy B3savmMocBsa3H XMMMYecKoroO 
CTPOCHHA HM aHabresupyloulero jeli- 
CTBUSS Sot. 

CaP Cepruenxo, E; ie JleGenes i A. Wi 
Netpos. H36upatenbHaa KatTanuTuue- 
ckad Jeruporenv3sauuA Mpejebyblx 
BbICOKOMOWIEK Y JAP HBIX HE REEOROROIGR 
B XHJKOH dase . ..... . 

Yonp Uanb-Oan, P. Ml. Excrurneesa M 
H. A. Mpeodpamencxuit. Cuntes an- 
KaJlOWa UMHXOHAMMHA.... . 

tO. H. Weiinxep, Hpan AmOpym u H. K. 
KouetKos. O KHCJIOTHBIX cBOlicTBax 
3-alWInupa3s0n0B . . ..... 

C- B. Buxorpanosa u B. B. Kopuiax. 
KuHeTHKa NOMMKOHJeCHCaLMH XJOpaH- 
THXIPHAOB MHKapOOHOBLIX KHCJIOT ¢c 
ABYXaTOMHbIMH (beHOaMH . . 

MH. B. Focryucxas, H. HU. Pycapp, A. Wi. 
Jleonopa u B. A. Ka3zancknit. Boccta- 
HOBJICHHeE MHEHOBLIX yIvieBOROpooB Cc 
CONPSAXKeHHOH CHCTEMOH JBOHHbIX cBA- 
3eH BOJOPOJOM «B MOMEHT BbIDeeHHA» 

¥O. HW. Kos3opezos u A. 3. Joporounn- 
cKHH. CepHOKHCJIOTHOe asIKHIHpoBa- 
HHe TONyoNa OnedHHaMH Cyp .. . 

T. B. ®enopopa, A. Tl. Bannon, A. B. 
Tonuves u B. Sl. Witepx. K sonpocy 
O KHHeETHYe€CKOM MeXaHH3Me B3aHMo- 
WeHCTBHA MeTaHa C JBYOKHCbIO a30Ta 

3. A. WaGaposa, JI. TF. Catapopa u 
M. A. [Tpoxodpes. Cuxtes P-amHHo- 
KHCJIOTHDIX NPOW3SBOAHbIX aeHHOBON 
KHCJIOTBI . . . AW etek ce we 

oO. A. Auexcanppoa, Xyan_ FOn-au, 
A. H. Ilpapennuxos u C. C. Menpenes. 
PeakuvaA KUcNoposzcoyxepKawiux pa- 
auKasosp Tuna RO. 

M. TI. Juanos u H. A. “Tpucbouos. Ou- 
3HKO-XHMHYeCKHH aHaIM3 JBOHHbIX 
%KMIKHX CHCTeM TO H3MePeHHAM TeM- 
llepatyp KHNMeHHA . . 

A. A. )Kyxosuukni, Bb. a Kasancnit, 
O. JI. Crepanros u H. M. Typkeaptay6. 
Xpomatorpaduyeckul ananHs cmecei 
yruiepofopomop coctapa Cs. . ; 


K. C. Muuckep uv B. C. Stance. Xaopu- : 


POBaHHble NOMMNMpONHVeHbl . 
A. ®. [uata, A. A. Meabnnkos, P. x 
3enenxo u H. HM. Jipikopa. Cuntes 1,2- 
JIH-aJIKHJILMKJIONeCHTAaHOB HW pa3fleve- 
HWe HX Ha WHC- H TpaHC-H30Mephl . . 


XV. @HBHYECKAA XHMHA 


A. HW. Bponcknii, B. H. ®panuyk, M. M. 
AnexcanxuH vB. A. Jlynenox-Byp- 
MakuHa. ViccuielopaHwe peakWHi o6- 
pasopaHvaA TMepekvcH Bosopoxa MmpH 
okucneHHn 2-9THMAHTparHpoxuHona 
HM H30Nponakoma H3OTONHbIM MeTOZOM 

M. B. Typpes, M. B. Tuxomupos vu H. H. 
Tynnukui. O macc-cnekTpax BPYI: 
HbIX MOJIeKYy1 qtyaens 
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Jl. TY. Kuoppe, 3. K. Maws3yc u H. M. 
Qmanyaib. O CKOpocTH BbIpO?K]eH- 
HOrO pa3BeTBJeHHA Wen Mp OKucIe- 
HMM H-eKkaHa. . 

C. A. Tlapaosa, C. P. ’ PacbuKos u eB: ne 
LetauH. O 3aKoHOMepHocTAx payHa- 
IMOHHOH BYIKaHH3al4u MOMaMuOB 
(Ha mpuMepe annja T-669) . ALLS be 

MW. 3. ®umep u B. K. Mpoxopenko. O 
Wee BOI . . 
. E. JIatkuna, C. H. ‘o6paKos.1 E. M. 
sei ee an MomnekyApHble OpOuTHI 
pamukasoB Cc aa IlHK- 
mama. . 

Cc. YT. Maitpanosckui, M. ite FounxGepr 

yw A. A. Onexynos. Tlonaporpadupo- 
paHve pH BbICOKHX JlaBJICHHAX .. . 

VM. B. Cmupnopa u K. B. Tonunesa, 
Ancop6uua yriesoyoposon mpu mo- 
BbILUCHHbIX TeMMepaTypaX.... . 

B. B. Xapinos uv O. A. Ecun. Vispaeuenne 

' CyIb*UAHEIX BKNOUeHHM U3 pactiap- 
JICHHBIX WWIaKOB Np NOMOLMM dJIeKTpH- 
TECKORO POA ism eae neater. Mh te 

A. VW. FOpxenxo, H. A. Wsanospa u 
B. JI. Exasdpes. Yuactue 9MyJipratTopa 
B  OKHCJIHTeIbHO-BOCCTAHOBHTEbHOM 
MHUMMMApOBaHHH SMYJIbCHOHHOM MOJIM- 
MepH3alluH . . 

M. Baaoyx u HM. Bs Boposcknit. Pacnpe- 
JeneHue IpHMecK B MOHOKpHcTavue 
MeTaJlJIMNeCKOrO UWHHKa Cc COTOBOH 

_ cy6cTpykKTypoH . . 

B: M. I'nasop u A. A.  Beptman. O 0- 
BeeHHH aHTHMOHH OB aJIIOMH HUA, 
raJWIMA WM WHIHA B MHKHAKOM cocTos- 
HHH. . 

r. UW. Beabuep 1 u A. me Kaptyxancknii. 
K Teopuu dayktTyalui 4vyBCTBuTeNb- 
HOCTH KPHcTaJIOB AepHbIx coTorpa- 
(pHueCKHX SMYyJIbCHH . . . TOK 

‘H. H. Kasrapayse.. O 3aBMCUMocTH xe- 
MOCOPOILHOHHEIX CBOHCTB MeTAJIJIOB 
OT CTPyKTypbl HX OOpa3su0B ...... 

A. Jlopayes. O pou pa3BeTBIeHHA 
HM OOpbipa Welle MpM wenoveuHo-Ten- 
JIOBOM paciipocTpakeHuu Myamenu 

B. A. Tuenun, B. H. Usmaitnosa u K. T. 
OuypoBa. O HeKOTOpbIX 3aKOHOMepHO- 
‘CTAX OE B Oe@KOBBIX CH- 
cTeMax . . , 

ESE; Cerasopa, C. u. Kowroparwu? 4 
Il. A. Peounpep. Oco6eHHOcTH KMHe- 

\ THKM TepecbIwieHHA B BOAHBIX Cycnen- 

- S3HAX OKHCH KaJIbUHA . ..... 

‘BE. Tyan u HW. M. Yepuun. OKcrlepumen- 
TaJIbHoe HcceOBaHve pacipesenenua 
HanpsxKeHHH B Mpowecce paspbipa 
NOMMMepoB . . . 

€. Tl. Knanon. O jleruapatannn u peruy- 
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®. C. J\psuxoscxun, H. H. ByOnosp u 
A. E. Wxuasos. O6OpasoBanve cBooos- 
HbIX PafHKaJIOB B OHMMOJIEKYJIAPHBbIX 
peakunax. PeakiMH MexkKLy Tpudenu- 
XJIOPMeTAHOM VM 9THJJIMTHEM... . . 
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10. H. Moaun, A. T. Kopnuxui, H. Sl. 
By6eu u B. B. Boesonckunh. Mccseno- 
BaHHe CBOOOJHEIX pauKalop, oOpa- 
3YIOUIMXCH B TBEPALIX TeaX B Ipowecce 
O61 y4eHHA. ObICTPbIMH JJIEKTPOHAMH 

10. B. Maeckxos u b. H. KaGanos. Oxuc- 
eHHe JByXBaJIGCHTHOrO BaHaHA Ha 
TepMaHHeBoM aHofe.. . Bis 

MW. b. Panonopt u B. H. Kyaaxos. K 
BONpocy.O NOJyMpOBOAHUKOBEIX CBOH- 
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CHHTe3a HM aKTHBHPYIOWeM elicTBHH 
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KaJIbUHeBOrO aIOMHHAaTa . . . - 
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T. C. Eroposa, B. ©. ‘Kuceses vt 1 K. E 
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An. H. Hecmesnosw u Jlé Aik Man. 
M3mepenve TapieHusd Mapop KoOambTa 
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H. B. Tlepuos yu Il. “A. Peounnep. O o- 
BePXHOCTHOH aKTHBHOCTH KU IKUX 
MeTaIMYeCKHX NOKPbITHH HW UX BUHA- 
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Vcceneqopanve ylpyrocTw HacbilleH- 
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paciipezeieHuu %Kelesa B UepHom. 
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d, “Oo CNeWMMHYHOCTH BOLOpacTBOpHMOl 
afeHHaTKHHa3bl H3 MeyveHH .... . 
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XIX. FEOJOTHA 
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WeHTpauuH cBuHa UW MapraHua c 

UUKIMYHOCTHIO OCAKOHAKOMeCHHA B 
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yactu' UarKajipcKoro xpe6ta (Mex,y- 
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runepO6a3uTow Ypana.. . 

E. H. Hepecckut u ®. A. LepGaxor. 
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‘TSDKEIbIX MMHEPaiOB B CBA3H C MO- 
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B. A. Mensenes u H. K. Kopomok. 
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CepepHoro Tsub-Iauxa . .,.. 
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b. Jl. Xapuronos. O mpnunne dop- 
MHPOBaHHA OeveBHHKOB Ha GOeperax 
DEK emer. 

A. Tl. Baynopos, I..¢ Tysona u A. B. 
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K. B. bBoronenos. O sBepxHemesoBbix 
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A. A. Fareapranu, E. HW. Paapnepun, 
HM. Tl. Kocmunckas u P. M. Kpakmnna. 
Crpoenve 3e€MHOH KOpbl WeHTpasbHOL 
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BaHHA . . 
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HEKOTOPBIX ycJIOBHH ea 
yecKOH O6cTaHOBKH . . . Be 

H. H. Jlanuna. Hospie yanupie 110 cTpa- 
TurpaduuH Kap6oHa ycTba p. Jlenpi 

A. A. Huxonos u E. A. Yepemucunosa. 
Hopble laHHble O MO3iHe- H Nocwuieey- 
HMKOBbIX MOPCKHX OacceliHax Ha 3a- 
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lO. H. Xuaptos. TnapHeiuime staribt 
(POpMHpOBaHHA KHMOePJMTOB.. . 

M. ®. Mupunnx u P. O. Xayatpan. 
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Ke Jlsopuosa. " KemOpuiicxne (poc- 
(OPHTOHOCHbIe OTOVKeHHA B Topax 
Kangpikrac (JOxxbitt Kasaxctan) . . 

M. C. Harnu6una, B. H. KpectospHukos, 
Uxan By-uyup u FO. LF. Patunckni. 
Hosble HaxoKH MaseosoucKkon cdayHbl 
B xpe6te Mavibili Xuuran (KuTalickHi) 

lr. H. Teonxoposuy, P. O. Xayatpan u 
H. H. Coxonopa. Hopple aHuble m0 
cTpaTurpajuu u sMuTOMOrTMH TeppH- 
TeHHBIX OTJIOXKeHHH HYXKHeErO Kap6o- 
Ha Cpeguero IlopomKbsa . .. 

A. P. Ananpep u WO. B. Muxaiistopa. 
O pospacte OTMOXKeHHH HHXKHeEM YaCTH 
MHMHYCHHCKOH CepHH B CBA3H C OTKPHI- 
THEM Lepidodendropsis hirmeri Lutz. 
B CaMOXBaJIbCKOH CBUYTe ... . ; 

M. M. Becesopcxan u M. A. Scenepa. 
Craquu cbopmMupopaHHA HM U3MeHeHHA 
TCPPHIeHHBIX MOpok Ha MpHMepe Usy- 
yeHux Hopo-MuucKoH  CKBaKHHbI 
(Mpuxy6anckas HU3MeHHOCTS) . 

C. K. Fopesos. 3akonomep HocTH cTpoe- 
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TEKTOHMYECKHX JBHKeHHH 

VM. T. Kypasuesa, Jl. H. Penna 7 
B. B. Xomenrosckunh. Hospie WaHnHbre 
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B. H. Kosepenxo u A. A. Jloxepman. 
O6 opgoBuucKHx oT0%KeHHAX [Oro- 
Boctounoro Sabalikaiba 

M. B. Kyauxop u M. H. Ty 10xoKoB. 
Tlepmexve oTmoxenuna  Unpoxckoro 
moma (Bocrounoe SaGaiikabe) . 

lr. W. Peiticnep. Hosetiuie tTexTtounue- 
cKve JpHxKeHHA Asgalickoli BlajMHbl 
MW ee ropHoro OOpamueHHs . 
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XX. MHHEPAJIOFHA 


E. B. Konuyenospa u K. B. CkBopuosa. 
O KoJIOMOp@HOM MosMOAeHNTe H ypa- 
HOMOJIMOJCHOBbIX YEPHAX B pram 
JIeHuAX ypaHa 

X. C. Mamejos u H. B. Besos. Oo Kpu- 
cTaMueckol cTpykType  TOoOepMo- 
pura (ToG6epmopnTos) . 

M. A. Pateep u A. HM. Ocunosa. Tamnu- 
cTbIe MHHepasibl B OTOXKEHHAX apHy- 
HOM 30HbI NaeoreHa MeprauHbl . 

WM. J. 3xyc. K Bonpocy 0 pou raMHH- 
CTbIX MHHepaoB B Mpouecce Hedre- 
o6pasopaHHaA . ..... 

A. ®. Kopxkuncknit u E. K. Bacnaves. 
Haxonka MapasioMHHWTa B_ lOpcKHx 
ocafkax joro-3anaqHOoH ae ie Bu- 
miolicKoH BMaquHbl . . 

B. HW. Kynzpswosa. Tuapoaur 3 addby- 
SMBHBIX TPpannop cpeqHero TeyeHHA 
p. Hwxkren Tynrycku . . 

X. C. Mamenos u H. B. Besos. ot Kpu- 
cTaslMyecKOH Oe EE ah 
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XXI. TETPOlPA®HA 


Jl. 7]. Koteapunkos. O mopdosornyeckoh 
XapaKTepHCTHKe KaOJIMHHTA ocajou- 
ewe (MONO a Gage eC 

ll. B. 3apnukun. Bapuroppie KOHKpewHH 
B KHeBCKOM Mepresie JlonOacca.. . 

r. . Kpasyenxo. Bansanne dx3Hko- 
MexaHHyuecKHX CBOHCTB Mopoy Ha JIO- 
Kau3aunio py Kaxckoro nowHMeta- 
mMueckoro MecTOpOKJeHHA . . . 

C. J. murpues. Tlermatutpt Lewrpane- 
Horo Ka3axctTaHa fgets : 


XXII. HAJIEOHTOJIO[HA 


ll. HW. Jlopodees. Hosble WaHHbie 06 
ONHMrOWeHOBOK dope y A. Pexkexuku 
B SanagHoh CuOupn . 

M. X. Monoc30n. O HaxonKax NBIIbUBI 
Eurotia ceratoides (L.) C. A. M. B 
JIGMHHKOBbIX OTO%KeHHAX  Epponeit- 
ecko tepputopuu CCCP . 

lM. H. lopocees. Hoppe jannpie 06 
ONHrOoWeHOBOH dope wy. Benosp- 
KH Ha p. Tapfe B SananHoti Cu6n- 

B. IT. Oues. Hopbie qaHHble mo mceBzo- 
3yxHam CCCP . 

lr. ®. Ps3anos. Mopdonorus n cucte- 
MaTHKa poyga Protriticites ees 


B. HW. Borocaoscknii. Ke Bonpocy e) ‘po- 
HCXOMKJeHHH OTpAZa Goniatitida . . 
B. A. Baxpamees un O. Tl. Apowenko. 
O BepxHetopcKol saa }OXKHBIX a 
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P. H. Topsosa, B. H. Cycnes H tH. 'B. 
Ynxukos. Hopble AaHHble K (prope 
HeomelictoueHa . ...... 

lr. ©. Pasanos. O poze Pseudotriticites 
Putrja, 190. 

E.aeA: Peiitannrep uM. B. Spuesa. 
Hospie XapoduTbl BepxXHedamencKHX 
oTO*KeHuK PyccKoH naTPopMbl . 
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XXIII. HHTOJOPHA 


B. A. Bpogckuu#. O KauecTBeHHol rerte- 
poreHHocTH pHOOHyKJeMHOBOM KHC- 
JIOTbl B 2KMBOTHbIX KJI€ETKaX .. . 

M. K. 3axapos. Bauanne anpenanuna 
Ha jeneHHe KJIeTOK B YCJIOBHAX e- 
CMMMaTH3auvwH . . ...... 

B. A. Bpogckui u H. B. Heuaeea. O 3a- 
BHCHMOCTH Me?Ky KOJMUeCTBEHHBIMA 
M3M€HEHHAMH PHOOHYKJCHHOBOH KHC- 
JIOTbl, HHT€HCHBHOCTH (byHKUMOHMpoO- 
BaHHA WU TpodPuKOH Helipoua (Ha NpH- 
Mepe IHTOXHMMYeCKOrO HcceOBaHHA 
TaHIIMO3HbIX KJIETOK Ce€TUATKH) . 


XXIV. THCTOJIOTHA 


JI. B. Bepswu. Tuctoxumuyeckoe u3y4e- 
HWe TIMKOreHa B KO%Ke yesOBeKa pH 
pereHepauuM H ayTOTpaHcnauTalHu 

M. C. Bunorpagosa. K ructoxumuyeckort 
XapaKTepHCTHKe COCJMHUTC/IbHOTKaH- 
HOH OCHOBbI KOXKH HOBOPOXKCHHbIX 
OCNLIX’ Kpbice es 

H. 7. Tpauesa. T ucToasTopamuorpadu- 
yeckoe H TMCTOXHMHYecKOe H3y4eHHe 
BksioueHua P®? B HepBHble KJeTKH 

A. JI. Monenop u HW. A. Bapannukosa. 
Tlpeontuko-runousapHasn —Helipoce- 
KpeTOpHaad CHCTeMa y OCeTPOBbIX .. . 

i. A. Xuapornyan. O mopdonoran 
CHHancoB B Ce€TeBHAHOM O6pa30BaHHH 
NpoxomropaToro MO3ra KOWKH . . 


XXV. TEHETHKA 


C. M. Tepmenson u H. A. Kucenesa. 
BpisbipaHve HanpaBseHHbIX  HacseL- 
CTBEHHBIX H3MeHeEHHH y Drosophila 
melanogaster. .... 


XXVI. THAPOBHOJIOTHA 


H. A. Hetrpopa. O dutonnmanKtore ce- 
Bepo-3anaHbIX 3aHBOB JlaqoxKcKoro 
o3epa 


XXVIIT. MHKPOBHOJIOIHA 


E. H. Konypatpesa, B. J. Penopos u 
K. Ti. Tpemmprx. K usyyenuio mop- 
qonornn Chlorobium _ thiosulfato- 
philum 

H. A. KpacubHuKkos n Il. i 3Barnu- 
yes. I]pHmMeHenHe dsmyopecuentHolt 
MHKPOCKONHH B OTPpaxKeHHOM cBeTe 
AJA H3YYCHHA NOUBEHHOH MHKpodroppl 

T. Bb. Kasanckas. Baunanne coesoro Ma- 
cla WH ero KOMMOHEHTOB Ha CTPelTo- 
MHUHHOOOpasopaHHe .... . 


XXVIII, CPH3HOJOTHA PACTEHHA 


Il. C. Benuxos u M. B. Motopuna. O cy- 
TOUHBIX PHTMaX (POTOCHHTe3a .. . 
M. B. Tyasxun u E. B. FOnunuesa. 
Tlocrynmenve Co® B pacteHua u ero 
Hakonsienve B ypokKae........ 
H. A. Kpacuapunkos, M. X. Uaina- 
xau, HW. B. Aceepa u Ji. Tl. Xnonen- 


KOBa. O rHO6epesHHONOLO6HOM Be- 
uyecTBe, OOpa3syeMoM MOUBeHHBIMH 
ApoxwK Vi oe fs bean? Bs 


XXIX. IMBPHOJIOTHA PACTEHHU 


C. C. 3amoratnos. O6 oco6beHHocTax 
CIMAHHA Aep MOOBbIX KeTOK y 
_ apaxuca (Arachis hypogaea L.).. . 
M. Karoyapesa. Hozoe Bp onsojotsope- 
Hi ZAUMeH sel. WOOTEN: « Ee. 
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A. WH. Cmupuos. Hexotopnie oco6eHHocTH 
OHOJIOrHH Pa3MHOXKeHHA HW PasBuTHA 
mococeBolH pbiObl HepKu gga 8S 

_ chus nerka (Walbaum) . 

8B. B. XneGosuy. O AByx opmax nomH- 

xetTb! Cirratulus cirratus (O. F. Miil- 

ICU) ean eo ere. ste... eee 

{C. A. Museiixoscknit. JlyHHasa nepxo- 

AMYHOCTh Hepecta y JMTOPaNbHbIX H 

BePXHECYOHTOPAJIbHEIX GOecNo3BOHOU- 

apix Besoro MopaA MH Apyrux Mmopeti 


XXXI. MOP@OJIOlH A 


A. A. Musoxun. O cuHantuueckHx cBA- 
3HX B KHUIeUHOH HePBHOH cucTeMe 
KPYFJIOPOTHIX . Peat ee 
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| XXXII. IKCIIEPHMEHTAJIBHAA 
MOP®OJIOLH A 


6. C. Kacapuna u JI. UW. Myspixaur. 
Bauanve rHallypoHHyas Ha o6paso- 
BaHHe BOJIOKHHCTHIX CTPyKTyp B IIpo- 
|  Wecce 3axKHBJICHHA paH.... 
| 4. 1. Poraap u B. B. Maxcait. Perenepa- 
WMOHHAA cCMoco6HOCTh uepenHOH no- 
KPOBHOMU KOCTHOH TKaHH y TeMIOKpoB- 
HbIX 2KHBOTHBIX B MOCTHATCJIbHOM OH- 
mee TOPEHESE 4). 57. = s48 : 


XXXIII. JBOJIIOUHOHHA 
MOP®OJOFHA 


Jj. C. VFumkman. O Temmax 9BOJOWHH 
JAMHOHJHBIX aKy.... - ‘ ’ 


XXXIV. @H3HOJOTH A 


1124 f. 3. AOnyaau. Oco6ennocTH ypura- 
TCJIbHO-NHINEBbIX H BereTaTHBHbIX 
(cepeuHbIX HW JbIXATEMbHBIX) ycsOB- 
HBIX peleKcoB y Trody6eli Hu xKpo- 
VIMKOBWEee <. ee eee) te 

MW. A. Byapirnn u I. WM. Besoppi6kuna. 
Peuentopxaa (PyHKUHA  HKHErO 
OpblxKeeuHOrO CHMNaTHYecKOrO  raH- 
DMRS, Shane ac, site. Sibreee 

4128 . 4H. Mepmun, H. A. Hosuuxas, A. H. 
Kocr nu H. HW. PpanyGepr. JDleticrsue 
NPOW3BOAHbIX MHPasoa Ha WeHTpasb- 
Hy!0 HePBHYIO CHCTeMy ..-. .: % <« 

E. ®. Tlovsexaes. YcuOBHbIit mMosHblit 
pedsiekc Kak CMelHabHad peakuuA B 
MHTepBale MpHMeHeHHH pa3yparKH- 
TCHAQOMTE. \ eee ceaiys oh «ce eas 

ll. Tya6aep. O mycKopbix taxropax 
2KBauKM B OHTOFeHe3Ze.. . . 

K. C. Jlo6piues. O6 u3MeHeHHAX cKe- 
JI€THOH MbILICUHOH TKaHH NpH eae 
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